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PREFACE. 


A separate division is appropriated to the Logic of the 
Sciences, with the view of still further exemplifying the 
logical methods, and of throwing light upon various points 
in the sciences themselves. The review comprises all the 
theoretical or fundamental sciences — Mathematics, Physics, 
Chemistry, Biology, and Psychology ; the sciences of Classi- 
fication, or Natural History ; and two leading Practical 
sciences — Politics and Medicine. 

The department of Definition is, for the first time, 
brought under a methodical scheme, and rendered of co- 
ordinate value with Deduction and Induction, as a branch 
of logical metliod. The modes of defining, as a generalizing 
process, are given under two canons, a positive and a 
negative ; and attention is called to the chief obstacleis — 
uncertainty in the denotation of words, and the gradual 
transition of qualities into their opposites. 

In discussing Fallacies, I have canvassed the grounds 
for the usual practice of detaching the violations of logical 
rules from the exposition of the rules themselvt^s ; and 
have endeavoured to show that the only portions of the 
subject proper to reserve for separate handling, are the 
Fallacious tendencies of the Mind, and Fallacies of Con- 
fusion. As these are subjects of great moment, and admit 
of wide illustration, both are considered with some minute- 
ness. 

None of the controversies in the subject are oveiiook(‘d ; 
but it has been deemed advisable to separate them from 
the main body of the work. In an Appendix, are em- 
braced the various Classifications of the Sciences, the Pro- 
vince of Logic, the Classification of Nameable Things, the 
Universal Postulate, the meanings of Analysis and vSyn- 
thesis, the Tbeories of Induction, the Art of Discovery, 
and the maxims of Historical FIvidence. 

To adapt the work to an elementary course of Logic, 
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the parts to be omitted are the Additions to the Syllogism, 
the Logic of the Sciences, and the chapters m the Appen- 
dix. The junior student, or the candidate for a pass 
examination, without attempting to master or commit these 
reserved portions, miglit yet find their perusal of service 
in understanding the rest. 

There is a general conviction that the utility of the 
purely Formal Logic is but small; and that the rules of 
Induction should be exemplified even in the most limited 
course of logical discipline. I would suggest that an in- 
creased attention should be bestowed on Definition and 
Classification, with reference both to scientific study and 
to matters not ordinarily called scientific. 

As I may be open to the charge of presumption in 
appearing as a rival to Mr. Mill, I will venture the remark, 
that an attempt to carry out still more thoroughly the 
enlarged scheme of logical method, seems the one thing 
hitherto wanting to the success of his great work. 


Abeiideen, March , 1870* 
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INTRODUCTION, 


1. Logic may be briefly described as a body of doctrines 
and rules having reference to Truth. 

The functions of Logic will be afterwards given with par- 
ticularity and precision. For the present we remark that it 
concerns the Truth of things, no matter what the subject be. 
While in one aspect it is theoretical, in the prevailing aim it is 
practical. 

In this introductory chapter we are to consider the following 
topics. 

(1) The Psychological data or groundwork of Logic. 

(2) The First Principles of Logic. 

(3) The Classification of the Sciences. 

(4) The different views of the Province of Logic. 

(5) The Divisions of Logic. 

PSYCHOLOGICAL DATA OP LOGIC. 

2. Logic, under every view, involves frequent references 
to the laws and workings of the mind ; and the more so 
the more we extend its province. 

In the common Logic of the Schools, the Syllogistic or 
Deductive Logic, explanations are usually given of the intel- 
lectual processes named Perception or Simple Apprehension, 
Abstraction or the formation of concepts or notions. Judgment 
or the laying down of propositions, and Reasoning or the 
drawing of inferences or conclusions from premises. 

In the Inductive Logic, an enquiry is instituted into onr 

. 1 



2 


PSYCHOLOGICAL DATA OF LOGIC. 


idea of Cause ; in connection with which, notice is taken of 
the controversy respecting the Origin of our Knowledge in 
the Mind, namely, as to whether it be wholly derived from 
experience, or whether any portion of it fas Cause, the Axioms 
of Mathematics, &c.) be intuitive, instinctive, or innate. 

It is considered a part of Logic to set forth the theory and 
the limits of the Explanation of phenomena ; for which pur- 
pose a reference must be made to the structure of the mental 
powt'i's. This was the avowed aim of Locke, in his Essay on 
the Understanding, one of the greatest contributions to the 
science of mind. 

Under such circumstances, the most satisfactory course ap- 
pears to be to bring forward and expound, once for all, at the 
commencement, whatever portions of Psychology are in any 
way implicated with the rules and methods of Logic. But the 
exposition must necessarily be brief. 

Discrimination or Relativity . 

3. In order to make us fecly there must be a change of 
impression ; whence all feeling is two-sided. This is the 
law of Discrimination or Eelativity. 

Observation shows that unbroken continuance of the same 
impression is attended with unconsciousness ; and that the 
greater the change or transition, the greater the consciousness. 
An unvarying touch, or a monotonous sound ceases to be felt ; 
in an even temperature, we lose all consciousness of heat or 
cold. Still more convincing are the instances showing that 
changes affect us in proportion to their greatness and sudden- 
ness. Abrupt transitions are stimulating and exciting ; the 
first exposure to sun-light after being in the dark, the first 
mouthful of water when we are thirsty, the moment of transi- 
tion from poverty to wealth — are accompanied with the highest 
degree of feeling ; after which there is a gradual subsidence of 
the excitement. 

Hence the fact of our being under some agency of sense or 
feeling does not of itself attest our mode of feeling; there 
must farther be given the condition immediately, and for 
some time previous. That a man is the possessor of a thou- 
sand pounds to-day is not a sufficient criterion of his feel- 
ings as regards worldly abundance. If a year ago, the same 
man possessed nothing, he feels in a way totally different from 
him that has fallen to that amount from a fortune of ten thou- 
sand pounds. 
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4. As regards Knowledge, there must likewise be a tran- 
sition, or change ; and the act of knowing includes always 
two things. 

When we consider our mental states as Knowledge, the 
same law holds. We know heat by a transition from cold ; 
light, by passing out of the dark ; up, by contrast to down. 
There is no such thing as an absolnte knowledge of any one 
property ; we could not know ‘ motion,’ if we were debarred 
from knowing ‘ rest.’ No one could understand the meaning 
of a straight line, without being shown a line not straight, a 
bent or crooked line. 

We may attend more to one member of the couple than to 
the other. In this way only can we think of an individual 
property. We may be thinking more of the heat than of the 
cold, of the straight than of the crooked ; the one may be the 
explicit, the other the implicit subject of our thoughts. As our 
transitions may be in two directions — from heat to cold, and 
from cold to heat — we have a difference of feeling in the two 
cases. We are more conscious of heat, when passing to a 
higher temperature, and of cold when passing to a lower. The 
state we have passed to is our explicit consciousness, the state 
we have passed from is our implicit consciousness. 

/ The principle of Relativity has wide and important bearings 
in Logic. It will appear in Naming ; in Definition ; in Pro- 
positions or Affirmation. It will be appealed to in rectifying 
a large class of Fallacies — the fallacies of the suppressed rela- 
tive, or of the Absolute. 

Agreement or Similarity, 

5. When an impression is repeated, after an interval, we 
are affected with a new and peculiar consciousness, the 
shock or l onsciousness of Agreement in difference. 

We see a candle flame ; it is withdrawn ; after a time, it is 
brought back. We have now, in addition to the luminous 
effect of the presentation, a shock or feeling of agreement, 
identity, repetition ; a state no less concerned in our intellec- 
tual operations than the shock of difference or discrimination. 
We are constantly experiencing the repetition of former im- 
pressions, in circumstances more or less altered, and we are 
affected with a greater shock according to the greatness of 
the alteration. The degree or intensity of the consciousness 
of Agreement may vary through a wide ranere, from the slight 
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recognition of a new day to the flasli of a great discovery of 
identification, like Newton’s assimilating the fall of a stone to 
the deflection of the moon towards the earth. 

Knowledge as conjoining Difference and Agreement. 

6. Our knowledge of a fact is the Discrimination of it 
from differing facts, and the Agreement or identification of 
it with agreeing facts. 

The only other element in knowledge is the Eetentive 
power of the mind, or memory, which is implied in these 
two powers. 

Our knowledge of heat is (1) a series of shocks of Difference 
or discrimination between heat and cold, and (2) the Agree- 
ments or repetitions of the same shocks under change of 
circumstances. 

Besides the transition heat-cold, which is the primary cog- 
nition of heat, we make other transitions into other sensations. 
We have occasion to pass from a sensation of warmth to a 
sensation of light, and the difference of the two brings out a 
new discriminative consciousness, and gives a new meaning to 
warmth, and also to light ; heat is no longer simply the con- 
trast of cold, it is also the contrast of the feeling of luminosity. 
So, every new sensation that we pass to from heat, with* con- 
sciousness of difference, gives a new negative meaning to heat ; 
it is not taste, nor smell, nor hardness, nor sound. 

Again, our mental impression, knowledge, or idea of a 
shilling, is the sum of all its differences from the things that 
we have contrasted it with, and of all its agreements with the 
things that we have compared it to. We call it round ; sig- 
nifying that it differs from things called square, oblong, oval, 
&c. ; that it agrees with other things called round — that we 
have been frequently struck with the identity of this figure in 
many different combinations. 

So with the weight of the shilling. We know weight by 
difference, and by agreement ; we recognise a shilling as heavier 
than some things, lighter than others ; which is difference ; and 
as identical with a third class, which is agreement. 

The knowledge, idea, or recollection of any concrete 
object, is thus the aggregate of those mental exercises of 
Discrimination and Agreement, fixed and retained in the 
mind by the power called retentiveness, or memory ; by which 
power of retention we are able to discriminate and compare 
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present impressions with past, and to accurnalate a vast stock 
of mental effects or deposits, called ideas, knowledge, thought. 

Knowledge is of two hinds, called Object and Subject 

7 . The knowledge of a shilling, of a house, of a mountain, of 
a star, is said to be objective ; it relates to the object, or the 
outer, world. The knowledge of a pleasure or a pain, or of 
the succession of ideas in the mind, relates to the subject, or 
the internal, world. We have a great accumulation of both 
kinds of knowledge ; some minds abounding more in one, some 
more in the other. 

Knowledge as (1) Individual and Concrete, or (2) General 
and Abstract 

8. The knowledge of a table in a room, at a particular time, is 
in the highest degree individual or concrete. The knowledge 
relating to any table, at any time, is said to be general and 
abstract. By the mental power of Agreement or Similarity, 
we bring to mind different individual tables, attending to their 
points of community, in spite of many diversities. We affirm 
properties common to them all. This is the generalising 
power of the mind. It is one of the most signal functions of 
our intelligence, and is purely an outgoing of the fundamental 
power named Agreement, or Similarity. 

.Dispute as to the Character of General Knowledge, called 
also Abstract Ideas, 

■ 9. In General Knowledge, strictly so called, there is 
nothing but the fact of agreement among a number of 
separate particulars ; which agreement is signified by the 
use of a common name. 

A general name, as ‘circle,’ ‘round,’ ‘animal,’ ‘wise,’ is 
applied to things agreeing in a certain respect, while differing 
in other respects, to signify their agreement. 

It has been supposed that the points of community of 
agreeing things exist apart from the things. This view is 
called Realism. 

It was believed by a certain school of philosophers, deriving 
from Plato, that there exists, in the universe of being, a Circle 
in general, or circular Form without substance, size, or colour; 
that in like manner, there are archetypal Forms of Man. of 
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Just, of Good, &c. After a severe controversy, which raged 
in the scholastic period, this view was abandoned. 

Realism is still exemplified, however, in the doctrine of an 
Independent External World, and also in the doctrine of the 
separate existence of Mind or Soul. In strictness, the External 
World is known only as perceived by our senses;. Mind is 
known only as conjoined with body. 

Another mode of regarding the fact of community in 
diversity, is to suppose that the mind can represent to it- 
self in a notion, the points of agreement by themselves, 
and can leave entirely out of sight the points of differ- 
ence. This is Conceptualism, 

Although there is no pure circle in existence, we are sup- 
posed able to think of the round figure to the exclusion of the 
other properties of the individual circles — material, colour, size. 

This too is incorrect. It exaggerates the mind’s power of 
giving a preference of attention to some of the attributes of a 
concrete object, as a wheel, or a slnlling. We may think 
much of the roundness, and little of the size ; but we cannot 
think of the roundness, without thinking of some size or 
colour. 

The usual mode of thinking an abstraction, or of concen- 
trating the mind upon one property, is to think alternately of 
the different objects possessing the property. We can best 
think of roundness, by having in view various round things, 
differing in material, size, colour, &c. The effect of the mind’s 
passing and repassing between the individuals, is that the 
roundness starts into great prominence, and the other proper- 
ties fall into the background, without, however, being extin- 
guished. The great lact constantly underlying Abstraction, 
is the mustering of individuals agreeing in the midst of difier- 
ence. 

We are in the habit of using single individuals to typify a 
multitude ; as in the diagrams of Euclid. We do not, in 
geometrical reasoning, think of a great number of circular 
things ; we can study the circle upon one figure, provided we 
take care to affirm nothing as to size, colour, or material, 
which facts are inseparable even from the barest diagram. 

When the logician speaks of a Notion, Concept, or Abstract 
Idea, he must not be understood as implying anything be- 
yond the agreement of a certain number of things in a given 
manner. 
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Our idea of an Individual a conflux of Generalities. 

10. What we term the Perception of an individual, as a 
given tree, is not simply a sense impression of the moment, 
it is an aggregation of many generalized impressions. 

When we look at a tree, we are afiected by a great number 
of different influences — colours, shape, size, &c. Now, every 
distinguishable impression recalls the previous stamps of the 
same, by Agreement or Similarity ; and the idea of the tree is 
not an original sense presentation, but a compound of this 
with old presentations. Every feature of the tree suggests a 
classification upon that point ; the green and brown colours 
are felt only as the collective impressions of those shades of 
colour. 

In our minds, therefore, the Concrete and the Abstract are 
inextricably blended. Of a pure concrete, not also resolved 
into classifications or abstractions, we have no experience. 
Our knowledge proceeds in both ways at once ; individuals 
giving generals and generals re-actiug upon individuals. If 
there was one concrete thing in the world, having no property 
in common with any other known concrete thing, we might, 
by gazing upon that, and comparing it with itself, possess an 
idea of a concrete individuality, where no generality was im- 
plicated ; but such a concrete would be very different from any 
concrete known to us. We are not in the position to imagine 
such an idea. 

11. The speciality of a concrete Individual is that it is a 
definite aggregate not confounded with other individuals. 

Tiie number of general properties pointing to the individual 
must be such as to give it a definite or special charai ter, 
instead of leaving it indefinite or common. The tree that I 
now look at, is individualized by a concurrence of properties 
never realized before ; or if not by such concurrence itself, by 
its surroundings, and all the circumstances of time and place, 
accompanying its perception. A shilling is individualized 
by its adjuncts of place and time. 

12. The distinction between Presentation and Represent- 
ation^ is the distinction between a definite conflux of 
generalities, and an indefinite conflux. 

A shilling in the hand is a Presentation. A shilling as a 
general coin of the realm is Kepresentative ; it is common to 
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many places and times and circumstances, and not bound 
down to one definite situation and one definite moment. 

1 3. The names of Individuals usually correspond to their 
character as a conflux of generals. 

In a few instances, we have names that bear no reference to 
generalities, as when a certain individual man is named — Csesar. 
These are proper, or meaningless names ; the bare symbols 
for separating the thing from other things. But in the vast 
majority of instances, the name follows the manner of conceiv- 
ing the thing — that is, by specifying the concurring generalities. 
A large gothic building ; a stout man of forty ; a cubical 
crystal, with a certain hardness and specific gravity, found in 
a certain formation : — are examples of designations in strict 
accordance with the ideas of the things. 

Philology confirms this. The pi’imitive names of such con- 
crete objects as sun, moon, father, mother, have all a gene- 
ralized meaning ; ‘ moon ’ is the measurer, ‘ father ’ is the 
feeder, and so on. There seems to be no possibility of con- 
ceiving individuals without classifying and generalizing at the 
same time . and the one name means both an individual and 
a general. 

The iniellectual function of Agreement, or Similarity, as the 
basis of Reasoning. 

14. Reasoning, in every form, supposes the operation of 
Similarity — the assimilating of one thing to some other 
thing. 

The most general type of Reasoning is to infer from one 
particular fact to another particular fact of the same kind ; 
the likeness being both the means of suggestion, and the jus- 
tification of the transfer of properties. We throw a stone into 
a pool ; it makes a splashing noise, sinks to the bottom, and 
diffuses a series of waves from the point where it fell. We 
infer or reason, or presume, that another stone thrown into 
the same pool will be followed by the same series of effects ; 
and we may extend the inference to another pool, or to any 
mass of liquid. This is to infer, to reason, to transcend our 
actual experience, to make an affirmation respecting the un- 
known. Now, the mind is prompted by the likeness of the 
cases to take this step in advance, to anticipate what is to 
happen. One would not infer that a handful of dried leaves 
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would produce all the oonsequence.s of throwing the stone; 
we never expect either through our instinctive belief, or 
through our experience of the world, that the same effects 
will arise under different circumstances. 

This mode of Reasoning is in constant use, and extends to the 
animal intelligence. An animal accustomed to find a shelter 
under a bush, reasons from one bush to another bush, being 
moved solely by the resemblance of the second to the first. A 
dog is deterred by the menacing movement of a strange per- 
son wielding a strange stick : the partial resemblance to 
former experiences is enough to rouse its fears. 

A second mode of Reasoning is when by the help of general 
language, we infer from one or a few cases, to all cases of the 
kind ; as when we conclude, after a certain number of trials, 
that all stones sink in water, that all matter of vegetable origin 
is combustible, that all animals are generated from other 
animals. This is hiducUou, in the more technical sense — the 
inferring not from particulars to other particulars, but from 
particulars to uuiversals. The mental process is still Simi- 
larity, or the process whereby one thing suggests other 
resembling things. It is by similarity that we assemble in 
the mind all kindred facts that have ever come under our 
knowledge ; we then are able to compare the points of agree- 
ment, with a view to an accurate general statement, in other 
words, an Inductive proposition. 

The third kind of Reasoning, called Deductive^ is also based 
on the tracing of resemblance. When we infer that, because 
all stones sink in water, a certain body will sink (which is 
Deduction), it is because that body resembles the rest, or has 
the points of conimunity indicated by the general word 
* stone.’ When we have mastered a general principle, it is 
by similarity that we discover cases to apply it to, and so ex- 
tend our knowledge deductively. 

Origin of our Knowledge in Experience. 

15. Our knowledge of the world, both of matter and of 
mind, is the result of our conscious Experience. 

As regards the Material, outer, or objeci worlds we gain 
our knowledge through the ordinary Senses, coupled with 
our Movements, under the three laws of our Intelligence — 
viz., Difference, Agreement, and Retentiveness. We see, hear, 
touch, taste, smell ; we have our active energies aroused by 
things resisting, by movements, and by things extended ; we 
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discriminate and identify impressions ; we acquire permanent 
recollections, and associate things presented in combination ; 
and, by all these processes (exemplified at full length in Mental 
Science, or Psychology) we lay up our stock of imagery, 
ideas, or thoughts, of the world of sensible experience. 

As regards the Mind, or the knowledge of our inner life 
the senses do not avail us. We are directly and immediately 
conscious of our feelings, thoughts, and volitions, and acquire 
a store of permanent recollections of these also. We remem- 
ber our difi'erent pleasures and pains, and the order of their 
occurrence ; we learn not merely things, but our ideas of 
things, and the laws of the rise and succession of these ideas. 
Thus, it is a fact of our mental or subjective life, that we 
easily recall to mind whatever strongly engaged our attention 
in the rc'ality. 

16. It has been alleged that some parts of our knowledge, 
instead of being the result of experience, like the greater 
portion, are inimiive or inherent to the mind, apart from 
the operation of the senses upon actual things, or the par- 
ticular phenomena of the subjective consciousness. 

At ditfereiit stages in the progicssof Philosophy, there have 
been given difieniut lists of intuitive, or h primd elements of 
knowledge. At the present day the controversy turns chiefly 
on these four notion.'^ — Time, Space, Substance, Cause. 

It is maintained that there is in these notions something 
that experience could not give ; so that some different origin 
must be sought for them. 

On the other side, the supporters of the Experience tlieory 
hold that the Moving energies, with the Senses and Self-Con- 
sciousness, aided by the intellectual I'unctions, can account lor 
all these notions. 

For example, Time is an abstraction ; and, like all other 
abstractions, is, properly speaking, a certain mode of likeness 
among individual things or feelings of the mind. All our 
experiences, whether object or subject, are regarded by us as 
more or less endurrng ; the attribute of Time is the assimilation 
or classification of enduring states, as enduring. Apart from 
these actual experiences of difi’erences and agreements of 
enduring things, there can be no such thing as Time, unless 
on the exploded doctrine of Kealism, nor any self- subsisting 
notion of Time, unless on the erroneous theory of Conceptual- 
ism. In the absence of objects and states continuing or 
enduring, an intuition of Time is a self-contradiction ; in the 
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presence of such experiences of enduring things, discriminated 
and compared on the point of endurance, we cannot but have 
an idea of Time. 

Next as to Space, or Extension, the fact common to all 
Matter, and not pertaining to mind. Extension belongs both 
to solid matter, and to the intervals between the masses of 
solid matter, which intervals are measured by the same 
sensibilities, namely, the muscular feelings of motion, sup- 
ported by the passive sensations. 

The a priori philosophers allege that Space comes from no 
experience, but is already inherent in the mind before any- 
thing is perceived; being the condition of our perceiving 
things external. 

In opposition to this view, it is contended that Space in 
the abstract is merely the community or similarity of extended 
bodies, and of the intervals between them, commonly called 
empty space. We compare all those things on this particular 
point of agreement; we occasionally think of them under this 
comparison ; and in so doing we are thinking of Space. This 
is the only view compatible with Nominalism. An innate 
form of Space is a species of Conceptualism. 

The pure intuition of Space is said to be the source of our 
knowledge and belief of the Axioms of Geometry, this being 
held to have a character that no ex})erience can explain. In 
the case of these Axioms, the a priori revelation takes the 
form of Principles, and not of mere Notions ; but the fact is 
the same, although dilierently viewed. ‘ That two straight 
lines cannot enclose a space ;’ ‘ that things equal to the same 
thing are equal to one another are held by those that 
contend for an intuition of space, to be intuitive. 

The idea of Cause is included among the alleged intuitions. 
It may be expressed either as a mere Notion or as a 
Principle, namely, ‘ that every eflect must have a cause.’ An 
equivalent proposition is, ‘ tliat nature is uniform or that 
what has been will be.’ The contention is, that while, by 
experience, we might become aware that particular effects 
follow the law of Cause, or of Uniformity, we could not from 
experience know that every effect has and must have a cause, 
that what has been will always be. 

The idea of Substance means that, underlying all the 
phenomena or appearances of Matter and of Mind, there is 
an unknown or unknowable substratum, called Substance, 
Noumenon, Permanent Existence. This idea we cannot pos- 
sibly obtain from experience ; the very statement of it, shows 
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that it passes beyond experience ; yet some philosophers con- 
tend that we are obliged to assume and believe in it. 

As applied to Mind, Substance is another name for Personal 
Identity, or the supposed continuity of each one's mental 
existence — the canvass that receives and holds together all the 
feelings, thoughts, volitions, that make up the stream of our 
conscious life. 

According to the counter doctrine on this head, the notion 
of Substance is fictitious, incompetent, and unnecessary. The 
real meaning of Substance, as applied to matter, is the point 
of community of all material bodies^ the most highly general- 
ized fact respecting them ; otherwise expressed by Kesistance, 
Inertia, Momentum, the Mechanical property of matter. The 
meaning of Substance as applied to Mind is the most highly 
generalized property or properties of mind — the facts wherein 
all minds agree on comparison, and which caused them to 
receive the common designation Mind, as opposed to uot-mind, 
or matter. These generalized points of community are 
Feeling, Volition, and Intellect, the three facts attaching in 
various degrees to whatever is accounted Mind. 

The nature of Belief as applied to the controversy respect- 
ing the origin of Knowledge. 

17. There is a natural tendency to believe much more 
than we have any experience of. 

The primitive disposition of the mind as regards belief is 
to suppose that whatever is will continue, that what exists 
here and now, exists everywhere and at all times. This in- 
born credulity is checked and abridged by our experience ; 
we soon discover that we have been assuming too much ; and 
by degrees we abate our confidence and adapt our views to 
the reality of things. 

The following are common examples of the tendency. Be- 
fore experience, we believe that as we feel now, we shall 
always feel ; that other people feel as we do ; that what hap- 
pens to us happens to all ; that whatever any one tells us is 
true. By the natural impetuosity of the mind, we form these 
assurances ; t'xperience did not create them, but rather mode- 
rates and checks them. 

That we should treat any partial experience as universal, 
being thus a consequence of blind instinctive forwardness, is 
no proof of what really happens in nature. As we are so liable 
to extend our assertions beyond the facts, we should be par- 
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ticularly on our guard against universal declarations. This is 
one of the weaknesses of human nature, and a leading source 
of fallacy and error. 

To make the application to the particular case of causation. 
We are very ready to fall into statements as to the universality 
of cause and effect ; but so we do with many other things, 
where we find ourselves utterly wrong. The real evidence of 
the Law of Causation must be something different from our 
being disposed to believe it. 

Nothing can he affirmed as true, except on the warrant of 
experience. 

18. As the natural disposition to believe carries us into 
falsehood, we must, notwithstanding our instincts, cling to 
experience as the only standard of truth. 

This inevitably follows from the nature and sources of 
Belief. Even the supporters of innate principles, at the pre- 
sent day, admit that these principles cannot arise except along 
with the actual things ; a qualification that subjects the innate 
notions as completely to the measure of experience, as if there 
was nothing innate about them. Our intuition of Cause is 
supposed to show itself only when we have observed a number 
of examples of cause and effect ; it is, therefore, involved and 
implicated with our experience to such a degree as to. be 
deprived of an independent standing. There is no means^ of 
discovering what the intuitions would dictate of themsdlves. 
For all purposes of logical certainty, therefore, they must be 
put out of account ; regard must be had solely to observation, 
and experience. 

Our Knmvlcdge is Limited hy our Sensibilities. 

19. We are able to know what things afi’ect our various 
sensibilities, or what may be compounded of these ; and 
our knowledge extends no farther. 

We have a certain number of sensibilities, namely, in the 
Senses (Passive), and in the Muscles (Active) ; and when 
any of these is affected we have knowledge or experience; 
we know sights, sounds, touches, tostes, smells, and various 
organic affections ; we know resistance and movement. 
We know various emotional states, love, anger, fear, &c. 
We have many experiences from the discrimination and 
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the agreement of our various states. In these, we have 
our alphabet of the knowable. We can then combine a num- 
ber of primitive feelings into a constructive aggregate, as 
when we attain to the idea of an orange, or of a man. 
or of the entire globe. But we cannot by any effort pass 
out of the compass of these primitive sensibilities. Supposing 
the universe to contain powers and properties that do not im- 
press one or other of our senses, as at present constituted, we 
can never by any means be made cognisant of such properties. 

On this ground the notion of a Substance distinct from all 
attributes is a thing unknowable. We can know body by its 
sensible properties, and mind by our conscious feelings, 
thoughts, and volitions ; and we can know nothing beyond. 

FIRST PRINCIPLES OF LOGIC. 

20. In Logic, there are certain general principles, consti- 
tuting it a science properly so called, and lying at the 
foundation of its practical rules and methods. 

These principles are variously expressed. They are termed 
Laws of Thought, and fundamental Axioms of Reasoning. 
Rrom embracing these highest of all generalities, which pene- 
trate into every science, and from laying down rules on scien- 
tific method, Logic has been designated ‘ scientia scientiarum* 
— the science that comprehends all sciences. 

Ti..»' ' First Principles may be arranged thus : — 

I. ^.he Principle of Consistency, or FTecessary Truth. 

II. The Principles of Deduction. 

III. The Principle of Induction. 

L— Principle of ConHidency — Neccf^sary Trnth, 

21. R. is a fundamental requisite of reasoning, as well as 
of communication by speech, that what is affirmed in one 
form of words shall be affirmed in another. 

Language often contains equivalent expressions for the same 
fact. There are synonymous names as ‘round,’ ‘circular;’ a 
round thin^ is the same as a circular thing. ‘ Matter is heavy,’ 
‘ matter gravitates’ are the same fact in different words ; if the 
one is true, so is the other, by virtue of mere consistency. 
Again, there are forms that enable us to affirm many separate 
facts in one sweeping statement ; instead of affirming in detail, 
Mercury moves in an ellipse, Venus moves in an ellipse, &c., 
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we can put forth the one condensed affirmation — all the planets 
have elliptic orbits. Having advanced this general statement, 
we are required by consistency to maintain each separate 
particular, the orbit of Saturn is elliptical, and so on. 

It is obvious that without this consistency, there could be 
no intelligent communication between one human being and 
another. Unless the affirraer adheres to his affirmation, how- 
ever he may vary the language, no one can divine what he 
means ; there is no possibility ol discussion or reasoning. 

To these self-consistent, although variously worded, affirma- 
tions is applied the description ‘Necessary Truth.’ ‘ All matter 
is heavy, therefore any one piece of matter is heavy ’ is called 
a necessary inference. A more exact designation would be 
an equivalent, inipUcated, or sdf ‘Consistent assertion. 

Tliere is a vital contrast between passing from one form to 
another form of expressing the same fact, and passing from 
one fact to anotlier distinct fact. When we say — because both 
A and B are mortal, therefore, A is mortal — we merely repeat 
ourselves ; when we say, because A is mortal, therefore B is 
mortal — we make the affirmation of one fact, the ground of an 
affirmation of a difierent fact. In order to the one leap, we 
need only to know tljc meaning of language ; in order to the 
other, we must consult the facts of the world. 

The supposition has been advanced that truths of implica- 
tion or consistency, inappropriately called ‘ Necessary,’ are 
drawn out from their equivalent statements by a peculiar 
innate power of the mind, distinct from the powers of observing 
the oi’der of nature ; that without a special instinct they could 
not be evolved, nor reposed in with the absolute credence that 
we give to them. There are no sufficient grounds for the sup- 
position. We should be disposed to consi.stency of statement, 
without any wspecial instinct. The impossibility of carrying on 
intercourse by language, on any other footing, compels us to 
be consistent in our statements ; at least up to a certain point, 
for we are not always so. There is no instinct needed but the 
broad instinct of self-preservation ; were it not for this we 
should probably care very little about observing the conditions 
of necessary truth. If we could go on as well by maintaining 
an opinion in one form of words, while denying it in another, 
there appears to be nothing in our mental constitution that 
would secure us against contradicting ourselves. Our facul- 
ties as laid down by those philosophers that derive all our 
knowledge from experience alone, taken together with our 
practical necessities, seem quite sufficient to make us ad- 
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the agreement of our various states. In these, we have 
our alphabet of the knowable. We can then combine a num- 
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we can put forth the one condensed affirmation — all the planets 
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Tlie supposition has been advanced that truths of implica- 
tion or consistency, inappropriately called ‘ Necessary,’ are 
drawn out from their equivalent statements by a peculiar 
iniijtle y)ower of the mind, distinct from the powers of observing 
the oi'der of nature ; that without a special instinct they could 
not be evolved, nor reposed in with the absolute credence that 
we give to them. There are no sufficient grounds for the sup- 
position. We should bo disposed to consistency of statement, 
without any special instinct. The impossibility of carrying on 
intercourse by language, on any other footing, compels us to 
bo consistent in oui- statements ; at least up to a certain point, 
for we are not always so. Tiiereis no instinct needed but the 
broad instinct of self-preservation ; were it not for this we 
should probably care very little about observing the conditions 
of necessary truth. If we could go on as well by maintaining 
an opinion in one form of words, while denying it in another, 
there appears to be nothing in our mental constitution that 
would secure us against contradicting ourselves. Our facul- 
ties as laid down by those philosophers that derive all our 
knowledge from experience alone, taken together with our 
practical necessities, seem quite sufficient to make us ad- 
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here to our btRtements under all variety ot forms and expres- 
sions.* 

22. There are certain maxims of Consistency known by 
the title ‘ Laws of Thought they are the principles of 
Identity, Contradiction, and Excluded Middle. 

The principle of Identity is given in the form “ A is A a 
thing is what it is ; man is man. According to Plato, “ The 
Idea is equal to itself.” 

Properly speaking this is not the case contemplated under 
the principle of Consistency ; it is not the same fact in other 
language, but the same fact in the same language. That the 
same meaning expressed by the same word or words, is the 
same, would appear to be an utter superfluity of affirmation ; 
what we want to be guarded against is mistaking the same 
fact in a diSerent form of language. 

This obvious criticism is evaded by giving the law an inter- 
pretation that supposes difference in the statement. The 
meaning is said to be that the thing A, although differently 
worded, is still A ; which is merely an awkward way of stating 
the general maxim of Consistency. If A equals, or includes, 
a, b, c, d, &c., then wo may say, in slightly different words, A 
is equal to the whole series of what it includes ; a whole is the 
sum of its parts ; a complex attribute is the aggregate of the 
component attributes. 

The Principle of Contradiction. ‘ The same thing cannot be 
A and not-A this room cannot be both hot and not-hot, that 
is, cold. Consistency requires that when we affirm a definite 
fact, we do not at the same time deny it ; having made an 
assertion, we are to abide by that. The principle may be carried 
one step farther. By the law of Relativity, every thing that 
can be thought of, every affirmation that can be made, has an 
opposite or counter notion or affirmation ; to the thing that 
we call a ‘ straight’ line, there corresponds a negative or oppo- 
site called a ‘bent’ or crooked line. Now thorough-going 
consistency requires that when we affirm a certain thing to be 

* Only some of the a priori philosophers, as Leibnitz, contend for tho 
existence of an intuitive faculty in order to apprehend these judgments of 
mere consistency. Kant, and others after him, confine the characteristics 
of necessity, and of intuitive origin, to certain judgments, where 

the two things given are distinct, and not mutually implicated facts. It was 
the peculiarity of Kant to maintain that there are such synthetic judgments 
a priori transcending our actual experience : he instanced, in particular, 
the proposition that ‘ two straight lines cannot enclose a space.’ 
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a straiglit line, we must be prepared also to deny that it is a 
bent line ; when we call this man wise, we must also deny that 
he is ibolish. This is an equivalent form that plays a great 
part in Logic. Viewed thus, the Law of Contradiction has a 
pre gnant meaning, which can hardly be said of the Law of 
Identity. 

Th 0 Principle of Excluded Middle. ‘ A thing must either be or 
uot be ‘of contradictories one must be true, and the other false.’ 

This law grew out of the distinction of propositions into 
those of total, or universal, and those of partial or particular 
quantity — all men and some men.’ When a proposition of 
universal quantity is opposed by one of particular quantity, 
the opposition is not thorough- going ; there is not a perfect 
and entire contrariety. Perfect contrariety is between, ‘ all men 
are mortal ’ and ‘w men are mortal partial or incomplete con- 
trariety is ^ all men are mortal,’ ‘some men are mortal;’ 
and ‘ no men are mortal,’ ‘ some men are mortal.’ Between 
this last species of opposition, there is no middle affirmation ; 
if one is not true, if it is not true that all men are mortal, then 
it must be true that same men are not mortal ; we have no 
third alternative. But in the thorough-going contrariety — 

‘ all diamonds are precious,’ ‘ no diamonds are precious,’ there 
is a middle ground of compromise ; the fact may be that some 
diamonds are precious and some not. Thus, the Law of 
Excluded Middle is an incident of partial or incomplete con- 
trariety. It was enunciated by Aristotle as following from th( 
classification of propositions according to quantity. It is too 
much honoured by the dignity of a primary law of thought. 

The Principle of Consistency, inadequately rendered by these 
Laws of Thought, may be assigned as the basis of the logical 
department entitled ‘ Immediate Inference’ (as opposed to 
Mediate Inference or Syllogism), ‘ Inferences improperly so 
called,’ ‘Equivalent Propositional Forms.’ Whatever be the 
general designation, the details are fully agreed upon ; the 
doctrine of the Conversion of Propositions is one of the leading 
topics. 

First Principles of Deduction. 

23. In Deduction, there is the application of a general 
proposition to a particular case coming under it. 

The following is a deduction : — ‘ All arsenic is poison ; now 
this substance is arsenic ; therefore, this substance is poison.* 
This is something more than consistency, implication, oi 
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equivalence of phraseology. There would be equivalence of 
affirmation in saying ‘ all arsenic is poison ; therefore, some 
arsenic is poison.’ In the present case, however, we have 
another step to take ; we need a second and distinct assertion, 
‘ this substance is arsenic,’ before we can conclude, ‘ this sub- 
stance is poison. Instead of deriving an affirmation from a 
prior affirmation, by change of language, we derive an affirma- 
tion from two prior affirmations ; and these have to be related 
one to another in a proper form, in order that we may draw 
the conclusion. 

This process is called Mediate Inference ; there being an 
intermediate link or stepping-stone between the primary pro- 
position and the conclusion. We cannot, by mere Consistency, 
resolve * All arsenic is poison ’ into ‘ the substance in this 
bottle is poison;’ ‘no matter is destructible,’ into ‘ no ether 
is destructible ’ ; there is in both cases a missing link. Until 
we show that the substance in the bottle is arsenic, and that 
ether is matter, we cannot draw the special conclusions above 
given. 

24. The Axiom, or First Principle, at the basis of De- 
duction, is expressed in a variety of forms, which are 
reducible substantially to two : — 

(1.) Whatever is true of a whole class is true of what can 
be brought under the class. 

(2.) Things co-existing with the same thing co-exist with 
one another. 

There are corresponding forms for negative reasoning. 

The first form is the one suitable to the exposition of the 
syllogism. It sets forth the deductive type of reasoning, as 
consisting of a general principle brought to bear upon a case 
or cases, found to come under it. 

The second form can be shown to be equivalent to the first. 
It has the advantage of making prominent the mediate charac- 
ter of deductive inference, so as to contrast it with immediate 
inference, or mere identical propositions under the Law of 
Consistency. Two things not known in themselves to co- 
exist, are shown to co-exist by each co-existing with some third 
thing. Mere consistency will not include this case. The 
principle is admitted as soon as it is understood ; but solely 
becanse each one’s experience bears it out. 

The obverse forms, for negative reasoning, are — (1) What 
is denied of a whole class is denied of whatever can be 
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brought under the class ; (2) One thing co-existing with a 
second thing, with which second thing a third thing does not 
co-exist, is not co-existent witli that third thing. 

25. The Axioms of Deduction suppose the Uniformity 
of Nature. 

This is obvious, if the axioms are based on experience. We 
liave observed, in a large number of instances, that things coin- 
ciding with the same thing coincide with one another ; but 
we have not observed it in all instances ; we have not observed 
it in what took place before we were born, in what is beyond 
our reach, or in what is still to happen. Yet, from the cases 
we have observed, we do not hesitate to extend the principle 
to the unobserved cases. We thus assume that ‘nature is 
uniform ; ’ that what we find to-day, all circumstances being 
the same, we shall find to-morrow. 

Again, we may deny that the axioms are experimental, and 
call them intuitive. The case is not altered. The intuition 
still supposes nature’s uniformity ; the thing intuitively con- 
ceived and believed is not true, unless nature be uniform. 
Thus, on cither supposition as to our knowledge of the Logical 
(and Mathematical) Axioms, the truth, still deeper, and more 
comprehensive, is that nature is uniform. The so-called j 
axioms, therefore, are not ultimate principles ; they are only ; 
secondary, proximate, or derivative ; they proceed from a stem 
hearing other branches besides them. If they are true, more is 
true. The wider principle will next be stated, for the sake of 
its other consequences. 

First Frinciple of Induction, 

26 . When we infer from a fact known, to another un- 
known, we make a real inference, for which there must be 
some guarantee. 

The sole guarantee is the Uniformity of Nature. 

Putting a piece of wood into the fire and seeing it consumed, 
we infer that another piece will be consumed in like manner. 
This is to take for granted that what has happened will, in the 
same circumstances, happen again; in other words, that 
Nature is Uniform. 

The Uniformities of Nature fall under (1) Unifonnities of 
Co-existence, and (2) Uniformity of Succession. It is a uni- 
formity of Co-existence that ‘inert matter gravitates,’ that 
the distinctive property of matter called ‘ Inertness* is asso- 
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dated, through all nature at all times, with the property of 
weight or Gravitation. 

The evidence for Uniformities of Co-existonce is special 
observation of each separate uniformity. From seeing two 
things coupled together in a few instances, we cannot presume 
that they are always coupled together ; we must observe the 
coupling in various times, places, and circumstances. If, after 
a sufficient search, we find no single contradictory instance, 
we affirm the union to prevail through all nature. 

27. In Uniformities of Succession, there has been dis- 
covered a law of Uniformity that shortens the labour of 
enquiry in this department. It is called the Law of Cause 
and Effect, or Causation. We may express it thus : — 

‘ Every event is uniformly preceded by some other event 
‘ To every event there is some antecedent, which happening, 
it tvill happen.' 

To say that ‘ Every effect must have a cause,' is begging the 
question ; the word cause implies an efiect, and the word 
effect implies a cause. The correct mode of expression is, ‘ To 
every event there corresponds a prior event, which happening, 
it will happen ; and which failing, it will not happen.' ‘ The 
antecedent may be, and often is, a whole assemblage of circum- 
stances; as in the case of Health, an effect depending on 
many conditions. 

Since there are effects produced by a plurality of Causes, the 
principle of Uniformity is limited and qualified by that circum- 
stance. Thus, Death may be caused by starvation, by a 
violent blow, by poison, &c. It is therefore proper to say 
that given any of these conditions in sufficient amount, death 
will follow ; but the occurrence of death does not prove that 
there has been starvation ; it proves only that one of the 
producing agencies has been present. In the Inductive 
enquiry into nature, all the causes that may produce each 
effect are sought out. 

From the Law of Causation, we deduce consequences such 
as these : — ‘ If the cause be absent, the effect will be absent’ — 

‘ cessante causa, cessat et effectus,’ ‘ If the cause be present 
the effect will be present,’ ‘Whatever agent cannot be 
removed without the cessation of the effect, must be the cause 
or part of the cause,’ ‘Whatever agent can be removed 
without the cessation of the effect is not the cause,’ ‘The 
cause and effect vary proportionately.’ 
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These various aspects or implications of the Law of Causa- 
tion are the maxims serving to eliminate aud to prove cause 
and effect in the phenomena of nature. 

28. The Law of Uniform Causation appears in a form 
still more pregnant with consequences., namely, the Law of 
the Persistence, Conservation, Correlation, or Equivalence 
of Force. 

This is a generalization only recently effected. 

Galileo and Newton may be considered as having established 
the Law of the Persistence or Conservation of Mechanical 
Force, that is, force applied to matter in masses. If one ball 
strikes another and puts it in motion, the force imparted to 
the second is exactly what is lost to the first. 

Lavoisier established the persistence of ponderable matter, 
showing that no atom of matter could be destroyed, and none 
created. In burning and in evaporation, the particles merely 
change their positions; they do not abandon their material 
properties of inertia and gravity. 

In the present day, evidence has been obtained to show that 
other forces besides mechanical force, namely, Heat, Chemical 
Force, Electricity, Nerve Force, have the same numerical 
persistence ; they can neither be created nor destroyed ; 
They can, however, be mutually converted, at a definite rate. 
Heat can give birth to Mechanical Force ; Chemical Force can 
evolve Heat ; Electricity is convertible into all the other 
modes. In this conversion, nothing is lost, and nothing is 
created ; when heat becomes a mechanical prime mover in the 
steam engine, it disappears as heat. When mechanical force 
is seemingly destroyed, as when a cannon ball spends itself on 
an unyielding mass of stone, the whole momentum of the ball 
is transformed into heat; at the place of encounter, both the 
ball and the stone are raised in temperature, exactly in propor- 
tion to the momentum arrested. 

This great law of the quantitative persistence of Force, or 
Momentum, deserves an eminent place in the Inductive Li>gic. 
It encompasses and pervades all the natural sciences, each 
one of yrhich is but a partial development of it. 

VNATUKE AND CLASSIFICATION OF KNOWLEDGE. 

29. Knowledge is made up of affirmations respecting 
the order of the world. These affirmations are the subject 
of Belief, of which the ultimate criterion is Action. 



22 NATURE AND CLASSIFICATION OF KNOWLEDGE. 

Twice two is four ; the sun rises and sets ; unsupported 
bodies fall to the ground ; heat causes water to boil ; animal 
bodies are nourished by food and air ; harmony is agreeable 
to the mind : — are affirmations, or Knowledge, respecting the 
universe. We believe them, and show our belief by acting on 
them. When we desire water to boil, we apply heat ; which 
is our belief of the affirmation. 

30. The first requisite of Knowledge is that it shall be 
true. 

An Affirmation is true when, on actual trial, it corresponds 
to the fact. This is the direct proof. Indirectly, we may 
test the truth of affirmations by comparing one with another. 
Wherever there is contradiction, there must be falsehood. 

31. Knowledge is either Particular or General. 

An Affirmation respecting a certain individual thing, as 
* this house is stable,’ ‘ Cajsar was brave,’ ‘ a certain patient 
will not recover ’ — is a particular or individual affirmation ; 
it is limited to one subject An affirmation respecting a whole 
class or species of things — as ‘ an erection is stable when the 
line of the centre of gravity falls within the base ’ ; ‘all great 
generals are brave ’ ; ‘the stiffening ol the limbs is a sign of 
death ’ ; — are general affirmations ; they extend to instances 
beyond number. 

32. Owing to the frequent recurrence of the same things 
and the same processes, we can attain to numerous genera- 
lities. 

If every individual thing in nature were throughout unique, 
resembling no other thing, each would need a law to itself. 
If, instead of a common substance ‘ water ’ in all seas, rivers, 
and fountains, there were a thousand different substances, we 
should have to multi})ly affirmations accordingly. If, instead 
of the sixty-three elementary bodies known to us at present, 
the globe were made up of six thousand elements with their 
compounds, there would be a great increase in the bulk of our 
knowledge. If instead of sixty -three, there had been six, we 
should have been able to comprehend all physical knowledge 
in comparatively few affirmations. 

33. It is desirable to attain knowledge in the highest 
possible degree of generality. 
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The reason is obvious. A general affirmation is a great 
many particular affirmations in one. It is a vast economy of 
the human understanding. A general law places us at a 
commanding height, where, by one glance, we can survey a 
wide array of facts. The law of Gravity, the law of the Per- 
sistence of Force, the law of Definite Proportions in Chemistry, 
the law of Relativity in Mind, — severally comprehend thou- 
sands of individual affirmations. 

34. The perfect form of knowledge is Science. 

The peculiarities of Science are these : — 

I. It employs special means and appliances to render 
knowledge true. 

The uninstructed man is apt to make affirmations without 
taking the trouble to test them. The scientific man, on the 
other hand, not only avails himself of the common means of 
proof, but employs an express machinery for testing all the 
knowledge in his own department. This machinery is to a 
certain extent common to all knowledge, and all science; and 
to a certain extent, it is special to each science. The common 
machinery is embraced in Logic. 

35. II. Knowledge, in the form of Science, is made as 
general as possible. 

Science does not refuse individual facts, provided they are 
true ; on the contrary, it collecls as many such facts as pos- 
sible. But considering the enormous sweep and vantage 
ground of generalized lacts, science pushes the generalizing 
process to the utmost limits, k few isolated facts carefully 
asceitaiued to be true, would be valuable in themselves, but 
they would not constitute a science. 

36. III. A Science embraces a distinct department of 
the world, or groups together facts and generalities that 
are of a kindred sort. 

It appears, on investigation, that the operations of the world 
are different in their nature, and need to be differently studied. 
The forces that maintain the motions of the heavenly bodies, 
are different from combustion, magnetism, or vegetable and 
animal growth. The functions of the mind scarcely resemble 
anything else. Hence the affirmations or truths respecting 
the world fall into distinct departments ; and thei’e is an evi- 
dent propriety in observing the distinction, and in classing 
kindred facts together. To class together facts about the 
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planets, and facts about the human mind, could only perplex the 
understanding. 

37. IV. A Science has a certain order or arrangement of 
topics, suitable to its ends in gathering, in verifying, and in 
communicating knowledge. 

Besides bringing together the facts and generalities relative 
to each division of phenomena, a science must present its 
materials in a fitting arrangement. 

This arrangement varies in the difierent sciences. Still, in 
all of them, attention must be given to the following points — 

(1) To proceed from the more easily, to the less easily 
known. If any fact or generality depends upon or presup- 
poses another, that other should be stated first in order. 

(2) Whatever is requisite for proving any doctrine should 
precede what is to be proved. In concatenated or deductive 
sciences, like geometry, each affirmation depends upon some 
that go before ; and the evolution is thus methodical and sys- 
tematic. 

(3) The meanings of all terms should be distinctly given 
before they are made use of. It is usual to commence with 
the definitions of leading terms. 

38. The classification of the Sciences is in accordance 
with the foregoing views. In the first place, it follows the 
division of nature into departments, and in the second 
place, it follows the order of relative simplicity and of 
mutual dependence in those departments. 

If each different process of nature were entirely separate 
from the others, there would be no special order of the sciences. 
But the distinct powers — gravity, heat, animal growth, mind, 
&C-, are to a great degree intermingled in their workings. 
Moreover, all phenomena whatever are subject to laws of 
Quantity, and these can be studied apart from any one class ot‘ 
things ; hence, such laws are a preparation for all the depart- 
ments. Nor is this the only way that one science paves the way 
for another. Accordingly, there is, among the several sciences, 
an order of dependence that, to a certain degree, determines 
their succession to the learner, and their gradual evolution 
under the hands of scientific enquirers. 

39. The Sciences are either Abstract or Concrete. 

The Science of Mathematics, which treats of quantity, with- 
out referring to any particular kind of quantity, as length, 
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weight, heat, &c., is called an Abstract Science. With one 
exception, it is the most abstract of all the Sciences ; the pro- 
perties treated of are the most general of all properties ; and 
they are discussed in the highest degree of separation from 
concurring attributes. 

On the other hand, Zoology, which classifies and describes 
one great department of actual or concrete things — the whole 
Animal Kingdom — is a Concrete Science. 

The science that, in point of abstractness, rivals Mathema-' 
tics is Logic itself. The First Principles of Logic, as above 
laid down, including the law of Consistency, the law of Deduc-i 
tion, the law of Uniformity, are paramount over everyl 
science ; they are wider than even the laws of quantity. 

Next to quantity, the most general attribute of natural 
things is motion. All material bodies may pass into motion — 
motion in mass (molar movement) or motion in molecule 
(molecular movement) or both. Now the laws of motion may 
be laid down without reference to any particular objects- 
Hence there may be an abstract science of Motion, for which 
the name might be Abstract, Theoretical, or Rational 
Mechanics ; the designation now accepted is ‘ Kinematics.’ 
The principles of motion, as applied to actual bodies — solids, 
liquids, and gases — constitute the departments of Concrete 
Mechanics, which have appropriate names. 

The Abstract is also the simple, the concrete is usually the com^ 
flex. When what is true of the Abstract is not also true of the 
concrete, the reason is an incident and not a necessity. What is 
true in the Abstract really means truth in the concrete; the 
abstract is merely a name for the concrete under agreement. A 
law true in the abstract would bo a contradiction, if it were not 
true in the concrete also. But in the concrete, there may be 
counteracting forces, so that the real point is to contrast a 
power working alone with a power working in company. The 
abstract law of motion — the persistence of a body in its present 
state, fails in the concrete, because of friction, or of opposing 
obstacles ; the tendency to persist is compounded with other 
influences, and we have to calculate the result of the composition. 
Self-interest working alone would have certain consequences ; as 
an element of a compound, it is no longer accountable for the 
whole effect. 

The Abstract Sciences properly precede the corresponding Con- 
crete Sciences. 

40. For the purposes of the present day, the Sciences 
may be classified as follows : — I. Logic, 11. Mathematics, 
III. Mechanics or Mechanical Physics, IV. Molecular Phy- 
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sics, V. Chemistry, VI. Biology, VII. Psychology. In 
every one of these, there is a distinct department of pheno- 
mena ; taken together, they comprehend all known pheno- 
mena ; and the order indicated is the order from simple to 
complex, and from independent to dependent, marking the 
order of study and of evolution. 

I. Logic embraces, as has been seen, the most fundamental 
and universal of all principles — Consistency, Deduction, and 
Uniformity. It reposes upon nothing more fundamental than 
itself, and it gives loundation to all the other sciences. There 
can be no science without assuming all the data of Logic, 
whether avowedly or not. 

IL MATHtMATics is the abstract science of Quantity, and the 
laws of Quantity, in every possible combination. 

III. Mecuais'ics, or Mechanical Physics, or Mechanical 
Philosophy, is the science of Motion, as regards bodies in 
mass, and of Force, which is the momentum of moving masses. 
There is an abstract or theoretical department (Kinematics), 
comprising all the laws of the Equilibrium, and of the Move- 
ments, ol matter in mass, without reference to any sf)ecial 
class of things. The Concrete applications of these laws 
embrace Astronomy, or the Celestial Motions, the kindred 
subject of Falling Bodies on the Earth, Statics, Hydrostatics, 
Dynamics, Hydrodynamics, Acoustics. 

IV. Molecular Physics rel'ers to the molecular movements 
and arrangements of maierial bodies. It comprises the Mole- 
cular Cohesions and Adhesions, as operative in the structure 
of bolids, Liquids, and Gases ; Heat ; Light ; Electricity. 

V. Chemistry is a continuation of Molecular Physics, having 
more especial relerence to the Combinations and Decomposi- 
tions, named chemical, and characterised by great accompanying 
changes of properties. 

The branch of Science, long known as Natural Philosophy, 
comprises both Mechanical Physics and Molecular Physics, but 
excludes Chemistry. An equally, if not more, suitable arrange- 
ment would be to treat Chemistry as a part of Molecular 
Physics ; into which it shades by imperceptible gradation. In 
point of fact, Chemical action is inseparably implicated with 
Heat and with Electricity, although these subjects can be, in 
exposition, detached from Chemistry. 

Mechanical Physics and Molecular Physics, taken together, 
exhaust all the fundamental aspects of the great doctrine of 
the Persistence, Conservation, or Correlation of Force. 
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VI. Biology enters upon an entirely new field of pheno- 
mena, the phenomena of Life, or of Living Bodies, involving 
an organised structure, with perpetual evolution and repro- 
duction. This science is posterior to the foregoing, inasmuch 
as living bodies come under all the Jaws of Mechanical and of 
Molecular Physics, in addition to their own specific laws as 
living bodies. 

Biology is divided into Vegetable and Animal Biology ; the 
one exhausting the structure, classification, and description of 
Plants, the other referring to Animals. Botany, Zoology, 
Human Anatomy and Physiology, are the concrete depart- 
ments of Biology, and its leading divisions for study. There 
can scarcely be such a science as Abstract Biology ; the laws 
of life cannot be given in separation from living vegetables and 
animals. The nearest approach to a division into Abstract 
and Concrete, is the distinction between Physiology— Vegetable 
and Animal — on the one hand, and the classification and de- 
tailed description of Plants and of Animals on the other. 

VII. Psychology, or the Science of Mind, is a unique de- 
partment of natural phenomena. Its terminal position in the 
order of the Sciences is owing to two circumstances. In the 
first place, it is a subject of great complication, aggravated by 
an especial amount of corrupting bias. Hence the student 
does well to come prepared with a scientific discipline, such 
as is best furnished in the previously enumerated sciences. 
Secondly, although the mind proper — the subjective conscious- 
ness — is a unique subject, yet a material organism is allied 
with it throughout, and therefore should be known as so allied. 
Now the material organism falls under the last part of Biology, 
namely Human Physiology. 

These seven branches contain the laws of every known pro- 
cess in the world, whether of matter or of mind ; and set forth 
those laws in the order suitable for studying and comprehend- 
ing them to the greatest possible advantage. No phenomenon 
can be strange to any one thoroughly conversant with those 
subjects. Properly speaking, the laws of the phenomena might 
be comprehended under four heads : — Molar Mechanics, Mole- 
cular Mechanics (or Physics), Biology, Psychology. Logic 
and Mathematics are merely aids to the better comprehension 
of the actual things. 

Astronomy was detached, by Auguste Comte, from its usual 
position under Mechanics, and made one of the primary depart- 
ments, His reason was that it deals with the great fact Gravity 
— a distinct and specific phenomenon, unlike everything else, 
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and capable of being developed apart, merely with the aid of 
Mathematics and abstract Mechanics. Although the position 
thus given to the subject may be thought unnecessarily pro- 
minent, yet the reason contains an undoubted and highly illus- 
trative fact. The gravitating action is peculiar and distinct ; 
it operates in the celestial bodies uncomplicated with any other 
actions, giving Astronomy a character of remarkable simpli- 
city as regards the forces at work. 

41. The Concrete Departments include various additional 
subjects — as Meteorology, Mineralogy, Geology, Geography, 
— no one of which involves any operation but what is 
expounded in the Fundamental or Departmental Sciences. 

In each of these branches, a certain group of locally allied 
phenomena is separated for special study. treats 

of the Atmosphere, all whose phenomena are regulated by 
the laws of Mechanical and of Molecular Piiysics. The same 
may be said of Mineralogy ; there is no natural agent at work 
in the formation of minerals, but what is described in the 
fundamental departments last named. The special aim of the 
subject is to provide a systematic mode of classifying and 
describing mineral bodies, so tliat they may be recognised and 
understood. Geology involves Biology, in addition to Physics ; 
its locality is the crust of the globe, so far as accessible. Geo- 
graphy is the science of the Earth’s surface — and is, like the 
two foregoing, a descriptive science, but containing no new 
laws of phenomena. 

Among Concrete Sciences related more particularly to 
mind, we may class the Science of Society^ Politics, or Sociology, 
which applies the laws of Mind to human beings aggregated 
in Society. Another example is Philology, or the theory of 
Universal Language, together with the Classification of the 
Languages now or formerly spoken. 

42, We have not yet exhausted the branches of know- 
ledge designated Sciences. There remain the Practical 
Sciences. 

The final end of all knowledge is Practice, or the guidance 
of conduct. There are numerous departments of practice, 
according to the needs of human beings ; and every one of 
these reposes upon knowledge more or less accurate. Another 
name for practice is Art. 
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Now, according to the quality of the knowledge at com- 
mand, Art may be empirical or it may be scientific. An 
empirical art proceeds solely upon the knowledge gained in 
the exercise of the art itself. All arts were empirical before 
science began ; as for example, Agriculture, Navigation, and 
Metallurgy. There are still some empiidcal arts, as the greater 
part of Medicine. 

Art becomes scientific, when science is brought to bear 
upon it. Navigation is a remarkable instance ; being aided 
by Mathematics, Mechanics, Astronomy, Optics, and Meteoro- 
logy. Engineering, Building, Machinery, Dyeing, and the 
range of Manufactures generally, are arts founded on Science, 
and may be called Scientific Arts, or Practical Sciences. 
Another group (connected more with mind), includes Ethics, 
Logic (in its practical aspect), ^Esthetics, Bhetoric, Grammar, 
Education, Politics, Jurisprudence, Law, Political Economy. 

Several of the subjects last named might be viewed either 
as Theoretical Concrete Sciences, or as Practical Sciences. 
This would depend upon whether they were constructed most 
upon the one type or upon the other. Thus, Politics might be 
arranged as a methodical body of political doctrines consecu- 
tively evolved from primary truths or data, like Mechanics, 
Chemistry, or Psychology. It might also be arranged with a 
predominant regard to the political end, and might take the 
Ibrm of a series of maxims or directions for the art of govern- 
ment, more or less supported by scientific doctrines and 
general reasonings. A similar remark applies to Political 
Economy, Jurisprudence, and Ethics. 

48. In a Practical Science, the knowledge is selected and 
arranged purely with reference to the object in view. The 
definition of a Practical Science is its End. 

This makes a great difierence as respects choice of topics, 
between a Theoretical Science (Abstract or Concrete) and a 
Practical Science. In the first, the knowledge imparted per- 
tains exclusively to one department of natural phenomena — 
Motion, Life, Mind, &c. In the second, the knowledge is 
selected from one or more theoretical sciences, and set forth in 
the order suited to the end in view. In a theoretical science 
we obtain, in the most succinct and intelligible shape, the en- 
tire body of existing information relating to one group of 
kindred phenomena ; the knowledge being apphcable to 
several arts, but not specially applied to any. In a practical 
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science, the information conveyed is kept in subservience to 
the purpose of the art. 

That the definition of a Practical Science is its End, was a 
point greatly insisted upon in the Aristotelian treatises. Thus, in 
Ethics, we have to ascertain first the telos, the ethical end ; on 
which turns the chief differences of opinion on the subject. 
Logic, in so far as being a theoretical science, is defined by its 
natural department ; as a practical science, or an art (whether 
empirical or scientific), it must be defined by its end. (See 
also Appendix A, and Inductive Logic, Book III.) 

. -DIFFERENT VIEWS OF THE DEFINITION OR PROVINCE OF 
LOGIC. 

44. Logic has been termed (I.) the Art of Reasoning 
and (II.) the Art and Science of Reasoning. 

The first is Aldrich’s definition; the second is Whately’s 
amendment. In both forms, there is an admission of the 
practical character of Logic ; in the second form, the practice 
is said to be founded on Science ; in other words, Logic is a 
Practical Science. 

45. The term ‘ Reasoning ’ is insufficient, as being, first 
susceptible of more than one interpretation, and, secondly 
too narrow for the admitted scope of Logic. 

Reasoning may mean Deduction solely, or it may mean 
Inference as a whole, which is Deduction together with Induc- 
tion. In the narrower acceptation. Logic would be confined 
to Deductive Reasoning, or Syllogism ; in the wider accepta- 
tion, it comprises Induction also. The nari’ower meaning has 
been the most usual in Logical treatises, but in scarcely any 
one is it consistently adhered to. Either under the title of 
! Induction, or as Applied Logic, matters pertaining to Induction 
have been introduced by Whately, Hamilton, Thomson, and 
others. 

Again, taken in its widest sense, the term Reasoning is still 
too narrow. We always find, in books on Logic, subjects not 
comprised under the term Reasoning: as Classification, 
Definition, and Division ; all which are amenable to rules, and 
may be performed well or ill. We apply the epithet ‘ logical ' 
to a definition, as well as to an argument. 

46. III. Logic has been described as ‘ the Science of the 
Laws of Thought ‘ 



LAWS OF THOUGHT. 


31 


This definition remedies the narrowness of the foregoing in 
respect of the use of the word Reasoning. ‘ Thought ’ is large 
enough to cover all the processes admitted into Logic. It, 
however, does more ; it includes in its meaning all the intel- 
lectual processes, being co-extcnaive witli intelligence itself. 
Memory and Imagination would be departments of thought.- 
Consequently, the word has to be narrowed in its signification, 
to what is termed ‘ Discursive’ or ‘ Elaborative ’ Thought, the 
faculties concerned in the scientific operation, or in the attain- 
ment of truth ; which faculties may be summed up in the two 
• — Abstraction and Reasoning. The power called Abstraction 
covers those portions of the field of Logic ihat Reasoningjin 
its widest meaning does not cover. 

Even with this limitation, the title ‘ Laws of Thought ’ is 
liable to other objections. In particular, it points, by an 
obvious interpretation, to Psychology rather than to Logic. 
The Laws of Thought, or of Thinking, would appear most 
naturally to indicate the laws of the rise and succession of our 
thoughts as explained in Mental Science ; in other words, the 
laws of the Associat ion of Ideas. 

This difliciilty can be met only by arbitrary interpretations 
of ‘ Laws ot Thought.’ By some, the phrase is qualified by 
ihe word ‘Formal,’ which, however, does not relieve the 
perplexity. Do the ‘ Laws of Thought ’ mean Thought as it 
is, or Thought as it ought to be ? If ‘Thought as it is,’ then 
the subject is pure psychology ; if ‘Thought as it ought to 
be,’ there must he supplied some principle for cheeking or 
controlling the spontaneous thinking of the mind, which 
principle is the all-important element of the case, and needs to 
be ex])Ucitly stated., 

Hai-dly any amount of explanation will convert into a good 
Definition a phrase of such ambiguous and uncertain scope as 
the ‘ Laws of Thought.’ When the proper limitations are 
supplied, there can be found some other phraseology more 
suitable to indicate what is intended. If the meaning is 
‘ Thought as it ought to be’ — Right or Corrected Thinking, — 
a standard must be assigned, which standard can be nothing 
but the standard of wliat is true and false; ‘ the end of thought,’ 
Hamilton remarks, is ‘ tru th.’ 

47. IV. Logic is defined (Port Royal Logic) ‘the Science 
of the operations of the understanding in the pursuit of truth.’ 

Here three things are implied. First, Logic is a department of 
practice, scientifically conducted, that is, a Practical Science. 
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Secondly, whereas every Practical Science, and every Art, 
whether scientific or not, must have an End, the end of the 
science of Logic is the attainment of Trnth, Thirdly, the 
means employed in this pursuit is an enquiry into the opera- 
tions of the human understanding. 

The two first positions can hardly be controverted. Logic, 
no doubt, has a certain theoretic aspect, to be considered pre- 
sently, but its chief aim must ever be practical. Had the sub- 
ject not been wanted as an aid to the search of truth, it would 
never have been called into existence. 

The third position — that the means in Logic consists in an 
enquiry into the operations of the Understanding — admits of 
one criticism. This may be a means, but is not necessarily 
the sole means. 

48. The foregoing definition is modified by distinguish- 
ing between two kinds of truths : — namely those known 
immediately, intuitively, or by direct consciousness ; and 
those known by the mediation of other truths 

The distinction is fundamental and important. Facts of 
present consciousness, as — 1 am hungry, I hear a sound, 1 am 
pleased, 1 am speaking, - are amenable to no laws or rules ; they 
are final and conclusive of themselves. We cannot escape from 
them, we cannot be more or less convinced of them by any 
method of procedure. They are the ultimate data of each 
one’s knowledge. 

The other class of truths, by far the most numerous, are 
known not by direct, immediate intuition, or consciousness, 
but by the medium of some other facts, themselves immediate. 
That the sun has risen is a mediate or indirect truth ; what is 
immediate is the sensation of light, and from that immediate 
fact, we infer or believe the other fact, ‘ the sun is above the 
horizon.’ That 1 feel cold is an immediate truth, that another 
person feels cold is a mediate inference ; the immediate fact 
being certain sensations of sight, or of sound, with which I 
have learnt to connect the fact of feeling cold. All the feel- 
ings and thoughts of other beings are known to us in this 
way. 

Everything that is transacted in our absence must be known 
mediately, if known at all. And as intuitive knowledge is 
confined to time present, all knowledge of the past and of the 
future is necessarily mediate. 

Now, a mediate truth is properly an Inference. When a 
thing is known, not in itself, but by some second thing related 
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to it, the knowledge is mediate or inferred ; and the immediaU 
fact is the Proof or Evidence of the fact so inferred. The fact 
that the air is below 32 deg. Fahrenheit, is inferred from 
the visible phenomenon of falling snow ; the snow ig 
the medium of inference, the proof or the evidence that the 
air is cold ; the melting of the snow would be the proof that 
the air is becoming warmer. 

All such inferences suppose a sure link of connexion between 
different phenomena. If A is the evidence of B, A and B 
must be known as joined together in the nature of things. 
Now, in order to our assurance of such connecting links, 
certain processes have to be gone through — namely. Observa- 
tion, Induction, or Deduction. In performing these processes, 
we are liable to commit mistakes; we need a number of 
precautions ; and these precautions are the rules of Logic. 

As regards Immediate Truths, no such precautions or rules 
are necessary. The chief mistake that we are liable to on 
their account (and the mistake is a frequent source of error) 
is the confounding of an immediate truth with an inferred 
truth. We are apt to say that we are immediately conscious 
of what we only infer. The most notable instance is our 
belief that we see distance ; whereas, in fact (according to 
Berkeley and the majority of scientific men), we do but infer 
distance ; our immediate consciousness is only of colour and of 
the tension and the movements of ocular muscles, which are 
6UJ71S of distance, but are not themselves the fact of distance. 

Thus, while there are certain things, admitted by all to be 
matters of intuition, or immediate consciousness, such as 
our sensations and emotions in their primitive character ; and 
certain other things equally admitted to be matters of 
inference, or mediate cognition, such as the feelings of other 
men, the facts of testimony, and the generalizations of science ; 
— there is, as often happens, a middle ground, or margin, 
where intuition and inference are blended and confused, and 
where what is accounted intuition by one man may be called 
inference by another. This happens with some of the most 
celebrated questions. The existence of the Deity is reckoned 
by some to be an intuition, or an immediate revelation of 
consciousness, a judgment a priori ; by others an inference 
from design, or a judgment a posteriori : while most commonly 
it is viewed as both the one and the other. Again, our 
perception of a material world is accounted an intuition by 
Keid and Hamilton ; while others deny it to be intuitive in 
the sense intended. In fact, the controverted questions 
3 
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relating to the Origin of onr Knowledge all lie upon the 
doubtful margin of intuition and inference. 

'< 49. As Logic deals with truths of Inference solely, 
the definition (according to Mill, amending the foregoing 
definition), should be ‘ the science of the operations of the 
understanding that are subservient to the estimation of 
Evidence.’"t<'>'^'^- l ■ 

The estimation of Evidence must unquestionably be accounted 
the main function of the Logician. It is his business to lay down 
the tests of true and false, with a view to the establishment of 
the true. 

Whether the Logician should give suggestions as to dis- 
covery, or as to the modes of arriving at suggestions to be 
verified by the logical tests, is an open question. Mr. Mill 
does not expressly include this in his definition, but in the title 
of his work he couples with the ‘ Principles of Evidence ’ the 
‘ Methods of Scientific Investigation.’ 

50. In the present work. Logic is viewed — 

First, as a Theoretical Abstract Science. 

Secondly, as the Practical Science of Proof or Evidence. 

Thirdly, as a body of Method auxiliary to the search 
for Truth. 

First. Logic, as we have seen, lays down the most funda- 
mental laws of all affirmation, and deduces inferences from 
these laws, embodying them in suitable formulas. In this 
view, it is the parallel of Mathematics, being equally a theo- 
retical science, although greatly inferior to Mathematics in the 
extent and variety of its developments and applications. The 
evolution of syllogistic forms may be regarded as a theorizing 
process ; these forms being systematically deduced from the 
supreme laws, or axioms, of Deduction. From the Inductive 
law of Causation, in like manner, are deduced inferences, con- 
vertible into canons of inductive elimination. 

From regarding Logic in this theoretical aspect, the older 
logicians distinguished Logica docens, the ‘ teaching’ and specu- 
lative side, from Logica uteiis, the ‘ guiding ’ and practical side. 
In recent times, De Morgan and Boole may be considered as 
exemplifying the theoretical development, and as illustrating 
forcibly the parallelism between Logic and Mathematics— the 
abstract sciences by pre-eminence. 

Secondly. Logic is the Practical Science of Proof or Evi- 
dence. The conclusions of Theoretical Logic are of value in 
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discriminating between truth and falsehood, between sufl&cient 
and insufficient evidence. This is the useful part of Syllogism, 
of Inductive Elimination, of the theory of Definition, and so 
on. The immense theoretical developments of De Morgan and 
Boole pass beyond the known applications of Logic in the 
present state of our knowledge ; although, like the Conic Sec- 
tions, which lay unused for two thousand years, these elaborate 
formuleB may one day be turned to practical account. 

In the present work, the laws of Evidence are regarded in 
their widest compass, or as embracing alike Deduction and 
Induction. The main reasons are — that Induction is, properly 
speaking, the foundation of all knowledge ; that errors are 
frequent in the Inductive processes, and are as much amenable 
to rules and corrections as errors of Deduction ; and that the 
utility of a Logic strictly confined to Deduction is comparatively 
small, so much so that writers on the science seldom 
confine themselves to this department. (For a full considera- 
tion of the conflicting opinions as to the Province of Logic, see 
Appendix, B.) 

Thirdly. Logic is a body of Method, or Procedure. It may 
without impropriety give an account of all known processes 
that aid the understanding, whether in proving or in evolving 
truth ; provided always that these are of a general kind, 
adapted to all science or knowledge as such, and not mixed up 
with the technical specialities of the separate sciences. 

There are various admitted uses of Logic that fall under 
Method. One of these is expressed by Hamilton as ‘ the ren- 
dering explicit in the statement, whatever is implicit in the 
thought.’ In ordinary reasonings, there are frequent omissions 
or ellipses ; and in cases of difficulty or obscurity, these omis- 
sions need to be supplied. 

The second point belonging to Method is the arranging of 
an argument or chain of reasoning into the form that best 
discloses to the mind its conclusiveness or inconclusiveness. 
This is one great use of the Syllogism. But it is not confined 
to syllogism. The Inductive canons give a full and precise 
account of all the possible modes of proving a fact inductively ; 
and by reducing any given proof under its proper heads, we 
see better what it amounts to. By the same canons, we are 
also taught what sort of proofs we ought to look out for and 
produce in any given instance. 

Once more. There are certain modes of presenting to the 
mind all the known facts and premises of a subject, such as to 
suggest the conclusions involved, and to bring into explicit 
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statement, wbat is implicit and latent. This is a positive aid 
to discovery. 

The Laws of the Association of Ideas may be applied to 
assist both in Deductive, and in Inductive discoveries. The 
great end of Deductive Science is, from a given number of 
data, whether facts or principles, to evolve the greatest number 
of truths ; and the intellectual forces are greatly assisted by 
adopting certain forms of procedure. 

We shall resume, in a final Appendix note, all the bearings 
of Logical Method, as an Art of Discovery. 

DIVISIONS OF LOGIC. 

51. In the discovery and verification of knowledge, there 
are four cardinal operations ; one relating to Facts, and the 
others to the Generalizing of Facts. They are, I. Obskijva- 
TiON, including Experiment : 11. Definition, or Abstrac- 
tion ; III. Induction ; IV. Deduction. 

Observation, 

52. If there were rules of observing common to all 
sciences and subjects, Observation would be a part of the 
Inductive Logic. 

For ascertaining matters of fact, which must be the ground- 
work of all scientific doctrines, we must have recourse to 
Observation and Experiment. As regards the material world, 
this supposes the exercise of the Senses ; as regards the 
subject-mind, it supposes Self-consciousness. 

Of all the cardinal processes. Observation is the least 
adverted to in Logical systems. If it were wholly, as it is in 
part, a matter of pure intuition, it must be for ever excluded 
from Logic. In reality, however, it is something more than 
intuition. 

What we term a ‘fact,’ or an ‘ observation’ is seldom an ab- 
solutely single or individual conscious impression. We speak 
of the fact that high water at Leith follows high water at 
London by a certain definite interval ; but this is far beyond 
any individual impression upon our senses. It is a generality 
of considerable compass, the result of the comparison of many 
separate observations. It is a fact only by reference to some 
higher generality — to the laws of tidal succession over the 
globe. There is a process of induction requisite in order to 
establish such a fact ; and all the securities for soundness in 
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the inductive proofs are called into play. 8o the fact that the 
barn-door hen brings forth her young in the egg is an induc- 
tive generality ; innumerable observations have contributed to 
its establishment. Only, there are generalities still wider, of 
which it is an individual constituent; but the difference is 
merely the difference of lower and higher degrees of generaliza- 
tion. 

We come, in the last resort, to observations that are strictly 
individual. Such are historical incidents ; the taking of Jeru- 
salem was an individual fact. So, the details of scientific 
observation are individual acts of sense and attention. They 
are not, however, intuitions ; for 'when we say we observe 
the needle pointing to the north, we include with the impres- 
sion made on our senses a number of inferences from previous 
knowledge. It is from previous knowledge that we know 
we are looking at a needle, and that its direction is north. 
The simplest observation is thus a mixture of intuition and 
inference ; and our habit of joining the two is one cause of 
error in the act of observing. 

There must be in all observation (of the material world) an 
exercise of the senses; accuracy of observing is accuracy of 
sense discrimination. Now the delicacy of the senses is partly 
natural, partly the result of their exercise upon the special 
objects. The astronomical observer is trained in the observa- 
tory ; the physicist and chemist in the laboratory ; the anato- 
mist in the dissecting room ; the naturalist in the field, or the 
museum ; the medical student in the ho.spital. 

Besides the discrimination by the senses, a good observer is 
trained to avoid delusive mixtures of inference with observa- 
tions. He is also indoctrinated in certain artificial rules and 
precautions for attaining the highest possible accuracy ; such 
as the repetition and comparison of observations, the striking 
of averages, the elimination of causes of bias in the instru- 
ments ; to these are added certain mathematical formulas of Pro- 
bability, which contribute still fart her to the certainty of observed 
facts. Still, these rules are, lor the mosi part, peculiar to the 
different subjects. 

It is in like manner a special accompaniment of each de- 
partment to know tvkat to observe ; to select from a miscellane- 
ous group the circumstances in point. The ongoings of a 
nation are multitudinous as the sands of the sea shore ; the 
politician or historian knows what to fix attention upon and 
to record as political facts, the data of political science. The 
designations applied to the power of political observation are 
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* appropriate knowledge, a sagacious and discriminating judg- 
ment, and analytical reasoning.’ No art or rules can impart 
the intellectual attributes thus described. 

Useful illustrations might be given of the errors in observa- 
tion habitually committed by untutored minds. Still, the best 
training even for general observation would be a training in 
some one department. Every educated person should know 
something of the practical manipulation of at least one of the 
sciences of observation or experiment — such as a Natural 
History Science, Physics, Chemistry, or Physiology. 

Certain logicians, in dissenting from the inclusion of Induc- 
tion in the sphere of Logic, have remarked that the rules of 
Induction must be special to the separate sciences. This is a 
repetition of the remark just made as to observation. But the 
cases are not the same. The methods of Induction do not 
differ in the difierent sciences, as the methods of Observation 
differ. Induction in Astronomy is the same as Induction in 
Chemistry, in Physiology, or in Psychology ; the distinctions 
in the Inductive problem are distinctions that do not divide 
the Inductive sciences. There may be a common logic of 
Induction, although not of Observation. 

Definition. 

53. Definition is a process oi generalization, confined in 
its scope to a single property, or a group of properties 
treated as a unity. 

This is the first and simplest of the generalizing processes. 
When a number of particular things are compared and assimi- 
lated on some single property, as round, white, heavy, pungent, 
the result is a notion, whose expression in any way is Defini- 
tion. The notion may be complex, or may express several 
points of agreement, as for example ‘ life ’ ; but if these are 
given as united or grouped, they are still regarded as a 
notion. 

The operation of generalizing, with a view to the Notion, 
assumes a succession of aspects — Classification, Abstraction, 
General Naming, Defimlion. We assume the last as the repre- 
sentative designation of the whole series. 

It is in this department that we see the assimilating and 
generalizing process in its simplicity and purity. In the de- 
partment next to be named, generalization occurs, but con- 
joined with other operations. 

Reference will often be made in the sequel to the operation 
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designated ‘ Analysis and as the process is essentially allied 
to the generalizing of the Notion, a brief explanation is here 
given. 

Analysis is an adjunct and a result of Abstraction. The sepa- 
ration expressed by the term is of two kinds. The first is the 
separation of concrete substances, as in the analysis of a water, 
which separates the saline bodies and impurities contained in 
the water. This is often a very subtle operation, demanding 
extreme knowledge, and delicate manipulation. It is, how- 
ever, an actual separation ; the constituents are laid hold of, 
and exhibited apart. 

The second kind of Analysis is the analysis following on 
Abstraction. It is purely mental : the constituents cannot be 
exhibited apart. When, by abstraction, we can think of the 
distinct properties named weight, liquidity, transparency, 
refracting power, solvent power, we divide, or analyze, in our 
minds, the concrete called water (pure), into separate 
properties, although these cannot subsist in separation. 
Water admits of being classed in many groups ; every classifi- 
cation making what is termed an attribute of water. The 
concrete ‘ water,’ is thus a complexity, an aggregate, or a 
compound, of many powers ; and when these are stated 
in separation, the concrete is analyzed, abstractively or men- 
tally, not really. 

Analysis thus grows out of generalization, being merely a 
phase or attribute of it. Every act of classifying or general- 
izing necessai'ily tends to abstractive separation of this nature. 
When we class a shilling with round bodies, with white 
bodies, with bodies of a certain diameter, with bodies made of 
silver, with bodies stamped as coin — we analyze the concrete 
shilling into the attributes or abstractions, round, white, size, 
mat(■ri^d constitution, coin. 

In the elimination of causes, or productive agents, which is 
a part of the Inductive problem, a preparatory analysis is 
essential, in order to isolate in the mind the various antecedents 
that are to be tested. When a certain impure water is found 
to produce disease, the water is analyzed in the first instance ; 
and not till the different substances contained in it are found 
out, can we enter on the enquiry what particular ingredient is 
the noxious one. This is to apply concrete analysis. Again, 
when we enquire into the cause of the slaking of quicklime by 
water, we must analyze in our mind the inseparable properties 
of water : we must distinguish its solvent property from its 
chemical affinity, and then proceed to enquire which of these 
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two, or of any other properties, is the antecedent in the 
slaking of the lime. 

Induction. 

54. Induction is the generalization of conjoined proper- 
ties, on the observation of individual instances. 

In an induction, we always deal with a proposition, or 
concurrence of two facts or properties : as opposed to the 
notion, which may consist of a single property. ‘Iron takes on 
the magnetic property,’ is a proposition made up of two 
conjoined notions — iron and magnetic property. One of these 
notions singly could be defined, but could not be matter for an 
Induction. 

The circumstance common to Definition and to Induction is 
generalization. A single isolated instance may be a proposi- 
tional conjunction, but not an induction. ‘ This magnet is 
made of iron ’ is not an induction : it fails as being only an 
individual fact. 

The largest part of scientific enquiry consists in arriving at 
these inductive generalizations. 1’he notion is useful chiefly 
as the constituent of the inductive proposition. 

Deduction. 

55. Deduction is the application or extension of Induc- 
tion to new cases. 

When a general proposition is arrived at, the next operation 
is to bring it to bear on new instances. By help of the 
inductive methods, we are satisfied that ‘ iron is a magnetic 
substance and we apply the proposition, as occasion requires, 
to individual specimens of iron. Thus the collective iron of 
the earth comes under the sweep of the proj)C)sition ; which 
then indicates the cause, or a cause, of the earth’s magnetism. 

It is the Deductive process that has been developed into the 
forms of the Syllogism. 

/ Since Observation is not made a part of Logic, the subject 
is comprised under the three heads — Definition, Induction, 
Deduction. There would be no radical inconvenience in ex- 
pounding the subject in this order, beginning with Definition 
and ending with Deduction. Probalily, if Logic were now studied 
for the first time, or if the science had followed out its Socratic 
commencement, this would have been regarded as the natural 
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order. Circumstances, however, have led to the inverted order / 
— Deduction, Induction, Definition. Although Aristotle himself i 
cultivated all parts of the subject, yet his chief labours were 
concentrated in the Syllogism, and his followers took up this 
department to the total exclusion of Induction, and of Defini- 
tion (as a generalizing process). In the re-introduction of 
these omitted branches, they have been made to follow, and not , 
to precede the Syllogism. 

Another reason for the inverted order is the elementary 
character of the fom,al Deductive process ; it being possible . 
to explain that process without alluding to the Inductive j 
methods for attaining th^ general propositions. 

Under every arrangement, a preliminary portion of Logic is 
occupied with the elements or constituents of knowledge — the 
Notion and the Proposition. A full account has to be sdven of 
all the diverse forms assumed by these elements in the various 
departments of information or science. 
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CHAPTER I. 

NAMES OR TERMS. 

1. There may be knowledge without Language ; but 
all the truths considered in Logic, are Truths expressed 
in Words. 

The knowledge that guides the lower animals is unconnected 
with language. They observe by their senses the things about 
them ; and the observations are remembered in sensible forms. 
The bush that gives shelter, the herbage for food, the animals 
to be preyed upon, are known and sought after, by the sole 
guidance of sense impressions. 

Human beings have numerous experiences of the same kind, 
involving the order of nature, without being connected with 
words. The child has a large stock of sense knowledge 
before it can understand and employ language. The skill of 
the artizan consists, for the largest j)art, in associations between 
sensible appearances and movements ; to the stone-polisher, 
the sight of the surface at once suggests the next blow. 

Even in a highly intellectual profession, as the Practice of 
Physic, the consummation of skill requires a large sense 
knowledge, passing beyond the scope of language. The 
physician learns from l)ooks, everything that can be expressed 
in words ; but there are delicate shades of diagnosis that no 
language can convey, stored up, without verbal expression, in 
the eye, the ear, and the touch. 

Such knowledge, however sufficient for the individual, can 
be, only to a very limited degree, and with difficulty, com- 
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municated to others. A sewse impression, strictly speaking, 
cannot be directly communicated at all. Indirectly, one 
individual can be of use to others, by bringing them within 
reach of the objects that they need to know. The old can 
carry the young to ibod, water, or shelter, in the first instance. 
The instructor in medicine can show the actual cases to the 
pupil. As regards movements, or outward actions, there is the 
power of imitation, largely possessed by human beings, and to 
a small extent by animals. 

Such communication is obviously restricted to personal 
intercourse, and, if not so imparted, is lost. The tact and skill 
of manual arts can be preserved only with the succession of 
living artizans. 

The most signal failure in communication unassisted by 
names, is in the attempt to convey easily our discoveries of 
similarity or resemblance. In order to teach another man the 
similarity detected among a number of scattered things, in the 
point of giving warmth, we should have to direct his attention 
to the objects one alter another, that he might feel the like- 
ness by the actual comparison. How immensely superior is 
the instrumentality of the names — sun, fire, animal bodies ! 
By the simple process of connecting each of these names, 
with the common name ‘ hot,’ the discovery is made known 
at once* 

This is the primary fact constituting the value of names in 
general knowledge. A generality is a discovery of likeness, 
and nothing more. Now, the most rapid and ready mode of 
imparting all such discoveries is to apply to them a common 
name. The name ‘ tree ’ designates a feature of community in 
a vast number of things; and the use of the name in connexion 
with all such things makes known the community, the ‘ one in 
the many ’ of the Platonic philosophy. 

The liigher operations of Reasoning often bring together 
groups of these generalities. A simple product in multiplica- 
tion — eight times nine makes seventy-two, — contains the fol- 
lowing generalities, — eiglit, nine, multiple, equality, seven, ten, 
addition, two. Now although these might be severally attain- 
able, by the method of confronting the particulars, yet, wdthout 
names or signs, the union of them in the multiplying operation 
would surpass the power of the strongest intellect. By sense 
alone, we might see that two rows of three, joined in one, 
would make the row of six ; but we should not at a glance dis- 
cover that seven and eight would make fifteen. 

Thus when truths are exiiressed in language, they can not 
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only be communicated and discussed ; they can also be united 
into complex propositions, yielding an unlimited fund of deri- 
vatire truths. It is as so expressed, that knowledge of any 
kind can be subjected to the tests and methods of Logic. 

2. Every portion of knowledge conveyed in language, 
everything propounded for belief or disbelief, takes the 
form called, in Grammar, a Sentence; in Logic, a Proposi- 
tion. 

A Proposition mentions two things, and is therefore 
made up of at least two names. 

We cannot impart, by language, the smallest item of know- 
ledge, without uttering what is called, in Grammar, a sentence^ 
which always contains a noun and verb. A sentence is called, 
in Logic, a Proposition ; and is said to consist of a Subject 
and a Predicate. The Subject is the thing spoken about ; the 
Predicate the thing said or declared of the subject. The single 
names ‘John,’ ‘sun,’ ‘wind,’ ‘house,’ uttered, each by itself, 
give no information ; they constitute neither sentences in 
Grammar, nor propositions in Logic. They need to be com- 
bined, in a certain way, with other names. ‘ John comes,’ 
‘the sun shines,’ ‘the wind is lulled,’ ‘the house faces the 
sea,’ — are pieces of information, sentences, propositions. They 
all contain at least two words ; most of them more than two. 
In every one of the expressions, we dissect the sense into 
something spoken about, the Subject — ‘ John,’ ‘ the sun,’ ‘ the 
wind,’ ‘ the house ; ’ and into something said of each subject — 
‘comes,’ ‘shines,’ ‘is lulled,’ ‘faces the sea.’ 

We farther remark that any two or more words put to- 
gether do not amount to an item of information, a sentence, a 
proposition — something that can be declared true or false, 
believed, or disbelieved : — ‘ John tree,’ ‘ sun moon light,’ 

‘ wind terror tempest,’ ‘ liouse man street of,’ — are not sen- 
tences or affirmations. There is a peculiarity in the wording 
and grammar of all informing sentences. ‘ Gold yellow,’ 
which as it stands is meaningless, becomes expressive of 
meaning or information by the help of the word ‘ is ; ’ ‘ gold is 
yellow.’ This word ‘ is’ binds the two others into a sentence ; 
grammatically speaking, we call it the verb; logicall}’^, it 
constitutes the Copula of the proposition. 

While the Sentence in Grammar is divided merely into the 
two parts, — Subject and Predicate — subject ‘ gold,’ predicate 
‘ is yellow ; ’ in Logic, the grammatical predicate is farther 
divided into the attribute of the predicate, ‘ yellow,’ and the 
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binding: word or copula ‘ is ; ’ the attribute — ‘ yellow’ is the 
logical predicate. A proposition in Logic, then, consists of 
subject (gold,) predicate (yellow,) and copula (is.) 

In affirmations containing but two names, the copula is to 
be sought in the form of the verb. ‘ John speaks,’ contains 
a noun and a verb ; and the verb ‘ speaks’ has, of its own 
nature as a verb, the power of affirming. Neither two nouns, 
‘John lawyer,’ nor a noun and an adjective ‘gold heavy,’ 
would give any knowledge without a third word as copula ; 
but we have many propositions where a noun and a verb (in 
a single word) contain a complete affirmation, ‘ baby walks, 

‘ food nourishes,’ ‘ Sirius twinkles.’ 

In these last forms, we can distinguish subject and predi- 
cate by our grammatical knowledge ; the noun is subject, 
the verb is the grammatical predicate, and unites in itself the 
logical predicate and the logical copula of affirmation. Also 
in such forms as ‘ gold is heavy,’ we are guided by grammar. 
We know that an adjective, as ‘ heavy,’ is never a subject, and 
must therefore be the predicate. The noun can be both a 
subject and a logical predicate ; — ‘ gold is a metal,’ ‘ CoBsar is 
emperor’ contain each two nouns, one being subject and the 
otlier predicate ; which is which may be usually determined 
in English by the order ; the subject being given first. When 
the order is inverted for Rhetorical effect, we must judge by 
the meaning and the context. 

The fact cannot be too soon laid to heart, that the predicate 
is usually larger in meaning than the subject; it applies to 
many other things besides the one spoken of at the time. 

‘ Gold is heavy,’ but not the only heavy thing ; ‘ heavy’ ap- 
plies to other substances besides gold. ‘Woody fibre is not 
tit to eat,’ leaves us free to afiirm that there are many things not 
fit to eat, as well as woody fibre. Hence, subject and predi- 
cate’ in affirmation, are Jiot necessarily co-exiemive ; in point of 
fact, they are very seldom co-extensive. 

3 There are various motives or reasons for commencing 
Logic with an examination of Names. 

(1) . It has now been seen that a Proposition, the final con- 
stituent of Logic, the logical form of all knowledge, is made 
up of Names. The characters of propositions, therefore, can- 
not be given without referring to their component names. 

(2) . In the use of Names are involved numerous sources of 
error, — pitfalls and snares ; and it is one function of Logic to 
give warning of these. 
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(8). An examination of the existing vocabnlaries of mankind 
is the readiest clue to the universe of existing things. A 
language, if fully developed, indicates all the things that the 
persons speaking it have oaken notice of ; these may or may 
not be everything that the world contains, but they are every- 
thing brought to light by the combined observation of many 
men through many ages. Now, it is found useful, in laying 
down the scheme of a comprehensive Logic, — a code of Evi- 
dence and of Methods for all kinds of knowledge' — to survey 
and reduce to heads the whole universe of ascertained things. 
The vocabulary of the most advanced and cultivated people, 
or of several peoples combined, is the best available aid to this 
operation. 

In an advanced language, we find names for the heavenly 
bodies, and their revolutions, and changes ; names for large 
objects on the earth — sea, mountain, river, &c. ; names for 
separate material substances — water, stone, iron, gold, wood, 
ivory ; names for powers and forces, — wind, weight, heat ; 
names for living bodies — plants and animals ; names for the 
bodily parts and functions of human beings ; names for men- 
tal functions — pleasure, pain, will, thought; names for the 
social facts of humanity — king, law, punishment, property, 
crime; names for the numerous exercises and functions of 
mankind — husbandry, trade ; and so on. Now the names give 
the clue to the various objects named. Again, we have names 
and forms of speech indicating agreeme/nt among things — 
generic or common words, as star, solid, heat, power, pleasure 
— which show us that natural facts frequently recur. Farther 
we have names that imply other names ; — ruler-subject ; 
up-down ; whence we learn that the world contains mutually 
connected things. 

/ 4. A name is defined, in the first instance, ‘a mark at- 
tached to a thing to enable it to be spoken about.’ 

In giving names to objects, the end primarily sought is 
communication and discourse. Once invented, names have 
the additional function of aiding the solitary thinker, in re- 
calling, fixing, and arranging his thoughts. 

"'It is remarked by Mr. Mill, as a corrective to the unguarded 
views of Locke and others, that names are the names of Things, 
and not of the Ideas of things. The word ‘ sun ’ is the mark of the 
object called by that word, and not simply the name of our thought 
or idea. To suppose that names are names of ideas alone is a 
species of idealism, confounding together the object and the sub- 
ject. The Thing itself (if an object) is determined by our sensa- 
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tions, or what we call our experience of actuality ; the Idea is 
purely subjective; it is a mental element strictly so called. 

5. For the purposes of Logic, Names have regard to 
Generality and to Relativity; in correspondence with 
the two foundations of knowledge — Agreement and Differ^ 

X^^akies may he variously classified. They may be divided 
philologically into languages, as English, French, Hebrew. 
They may be divided for rhotorical purposes into plain and 
figurative ; the figurative class containing species — Hyperbole, 
Irony, &c., — opposed to Logic, as departing from truth for 
the sake of the feelings. 

/There is also a division of Names under grammar^ namely, the 
Parts of 8j)eech, which may be looked upon as in great part a logical 
division. Thus, the Noun niaybealways the subject of a proposition, 
and is often a predicate. The Adjective has two logical functions ; 
— it may be, and frequently is, a predicate ; and, secondly, it is the 
h'pecifying designation of a genus expressed by a noun; man 
(Noun), genus, white (Adjective) man, species. The Verb has the 
important logical function of affirmation or predication ; there can 
be no pro])osition without a verb ; ‘ fire hums,’ ‘ honey is sweet.’ 
The remaining parts of speech possess no logical function. 

NAMES CLASSED ACCORDING TO GENERALITY. 

6. In classing Names, with reference to Generality (or 
Agre(.'m(‘ntj, the fundamental distinction is between Singu- 
lar Names and General Names,* 

The process of generalization, through the tracing of agree- 
ment, is a thoroughly scientific or logical process. Now, 
whether for a general notion (as ‘ liquid ’), or for a general 
proposition (‘ liquids find their level ’), the names employed are 

* In the Ibundutions of knowledge, Discrimination or Rehitivity may be 
supposed to have the ])riority ; we discriminate first, and trace agreements 
in dift'erence afterwards. On this view, the classification by Relativity 
might properly pnscede the classification by generality. In reality, how- 
ever, wo cannot treat either without the other being implicated ; the 
relative couple, light-dark, is understood by us only as generalized 
upon many recurrences of the transition : we do not go back, for our 
typical notion of the phenomenon, to the first occasion when we experi- 
enced the shock of transition, or before we had ideotified several recurring 
shocks. There is, therefore, no special disadvantage in beginning with 
generality : we being aware that there could be no notion of either 
individual or general, without prior shocks of discrimination or relativity. 
Whichever of the two facts is under consideration, the other must be 
tacitly supposed. 
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general names. Moreover, the individuals that have to be 
identified and compared in order to the generals, must also have 
their names as individuals, — ‘ the Ehine,’ ‘ the Caspian sea.’ 

'Z 7. A Singular or Individual Name is a name applicable 
to one thing. A General Name is applicable to a number 
of things, in virtue of their being similar, or having some- 
thing in common. 

Xerxes, Bucephalus, Sirius, Teneriffe, the Alps, England, 
Rome, Notre-Dame, Koh-i-noor, are Singular names ; they 
designate each one individual object. 

Man, horse, star, mountain, kingdom, city, building, gem, 
are general names ; they apply each to an indefinite number 
of things having a certain likeness or community among 
themselves. 

The Singular Name may be of various forms. One form, 
exhibited in the above examples, is a single meaningless mark 
or designation appropriated to the thing. ‘ Xerxes,’ ‘ Sirius ’ 
have no function but what might be served by any other 
distinctive utterance applied to the objects indicated. A 
modification of this form is seen in the many-worded designa- 
tions of individual men and women, John Davidson Ross ; 
Maria Anne Louisa Brown ; David Smith, of George Street, 
York. A plurality of words must be resorted to, because 
John, Maria, Brown. &c., are used in naming a great many 
individuals, and are therefore not distinctive. Such names 
furnish the least possible information about the persons named. 
They do not necessarily indicate human beings ; horses, dogs, 
ships, &c., receive designations from the same class of words. 

Another form of the singular name is seen in such examples 
as ‘the reigning Pope,’ ‘Her Britannic Majesty’s minister at 
Berlin,’ ‘ the discoverer of America,’ ‘ the high-priest of Baal,’ 
‘ the youngest of the family,’ ‘ the pinnacle of Europe,’ ‘ the 
vault of heaven.’ These are severally applicable to individuals, 
but they suppose .previous generalities, combined so as to 
restrict the meaning to definite individuals. They are signifi- 
cant although also singular ; and the significance grows out of 
the generalities. 

Collective names, as nation, army, multitude, assembly, 
universe, are singular ; they are plurality combined into unity. 
But, inasmuch as there are many nations, armies, assemblies, 
the names are also general. There being but one ‘ universe,^ 
that term is collective and singular. 

Names of Material — earth, stone, salt, mercury, water, 
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iiame, — are singular. They each denote the entire collection 
of one species of material. If Space and Time be not regarded 
as abstractions, they fall under the present class. 

^S. rxeneral Names are said to be Connotatim that is, 
they denote objects, and connote ox imply attributes, of 
points of community among objects. 

As a mere mark, a name has no power beyond simply denot- 
ing, or pointing out its object; Sirius suggests the star of 
that name ; London has no other function than to make ns 
think of the object named. But the general name, the result 
of assimilation, denotes the individuals, and connotes or im- 
plies a certain similarity among them, in other words, a com- 
mon attribute. The word ‘ star’ denotes any star in the firma- 
ment, and implies or connotes the similarity pervading the 
stars ; the word ‘ metropolis ’ is the name denoting London, 
Paris, Berlin, and also declaring that all these separate objects 
have points of resemblance ; the resemblance is the common 
attribute of the things, and the connotation of the general name. 

All Class names, therefore, being general names, are conno- 
talive names : — man, animal, plant, tree, metal, mountain, sea, 
kingdom, government, factory, circle, virtue. 

Besides, the general or class nouns. Adjectives are to be held 
as coiinotative : — for example, white, square, wise, virtuous. 
These are generalized names ; they are given to a plurality of 
things agreeing in a certain way. They each denote particular 
objects (the noun being supplied) ; they connote or imply a 
community in these objects. They are significant and not 
meaningless names. 

Adjectives are obviously products of the generalizing process 
no less than class nouns. The same generalization is often ex- 
pressed both as a noun and as an adjective, — circle, round or 
circular ; colour, coloured ; weight, weighty. 

The limitation to this practice belongs to tlie nature of the things. 
The function of an adjective is to narrow the application, and 
increase the meaning of a norm ; ‘ wise men’ are fewer in number, 
and more numerous in attributes than men. Now, in order that a 
noun may take on the whole meaning of an adjective, that mean- 
ing must be a limited one ; it must be expressive of only one or a 
few attributes. ‘ Men’ can take the qualifications signified by the 
adjectives ‘wise,’ ‘old,’ ‘tall,’ ‘virtuous.’ If, however, we were 
to coin an adjective from the class ‘ horse,’ there are no objects 
in nature that could take, in addition to their own attributes, all 
those possessed by horses. When adjectives are formed from such 
classes — commonly called natural kinds — they are used only in a 
select or partial meaning. ‘ Golden ’ means either made of gold, 
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or possessing the salient and striking attribute of gold ; ‘ feline ’ 
signifies only one single feature of the genus ‘ fel ; ’ ‘ human’ is some 
peculiar attribute of man. 

Sometimes a general name is explained as being the name 
of a class ; ‘ man’ the name of the class men. But the word 
‘ class ’ has two meanings — the class definite, and the class in- 
definite. The class definite is an enumeration of actual indi- 
viduals, as the Peers of the Realm, the Oceans of the globe, 
the known Planets. The individuals of these classes have a 
certain likeness or common character ; while, in addition to 
this, they are all known and enumerated. The question 
whether a certain object belongs to the class, might be settled 
in two ways ; first, by its possessing the class likeness, secondly, 
by its being found in the enumeration. The shortest way of 
ascertaining whether a given person is a peer of the realm 
would be to look for his name in the Peerage. At all events, 
this dispenses with the method of judging by means of class 
marks. 

The class indefinite is uiienumerated : — such classes are 
stars, planets, gold-bearing rocks, men, poets, virtuous. These 
classes contain individuals known and many more unknown. 
There is no complete list whereby to test any supposed indi- 
vidual. The sole criterion is the class attribute or likeness. 
Whether a newly-discovered heavenly body be a star or a planet 
is to be decided by finding its characters. If it is a fixed body, 
we class it with stars, if it circles round a fixed star, we class 
it with planets. 

In this last acceptation of the word, class name and general 
name are identical. The class name denotes an indefinite 
number of individuals, and connotes the points of cominunity 
or likeness. The general name does the very same thing. 
The designation ‘ wise men’ is a class name and also a general 
name. But in the acceptation of an enumerated and finished 
list, the class name is not the same as tlse general name ; it 
provides an additional, and exceptional test of the claims of 
individuals to belong to the class. ‘ Thales is one of the 
seven wise men ’ exemplifies the class definite ; ‘ Socrates is 
wise ’ sets forth the class indefinite, known only by the mean- 
ing of the general name. 

J 9. The contrast designated by the words ' denote’ and 
* connote, ’ corresponds to Hamilton’s distinction between 
quantity in Extension and quantity in Comp'eliension. 

The denotation of a general term, the individuals that it 
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applies to, is designated by Hamilton, its Extendon, or extent. 
The denotation or Extension of the term ‘ man ’ is the whole 
population of human beings. The connotation or Compre- 
hension is the community of attributes, or points of agreement, 
making up the characters, marks, or definition of men — animal 
life, anatomical peculiarities, mental endowments, &c. 

^ The two facts — denotation or extension, and connotation or 
comprehension — are reciprocally opposed ; the greater the one 
the less the other. The term ‘ animal ’ has a greater denota- 
tion or extension than the term ‘ man ; ’ it includes all men, 
and the population of brutes besides. It has so much the less 
connotation, or comprehension ; it connotes only the points 
common to animals, which are much fewer than the points 
common to men ; — animal life in general, without distinctive 
organized forms. On the other hand, the term ‘ wise men’ 
denotes less, has less extent, than the term men ; it applies 
only to a selection of men. It connotes or comprehends all 
the more ; to the connotation of men it adds the attribute con- 
noted by ‘wise.’ 

J Ml’. De Morgan has dwelt at great length, and expressed in a 
variety of forms, the distinction between Extension and Compre- 
hension — Breadth and Depth, — and has followed it out, like 
Hamilton, into syllogistic forms. 

He remarks that Tc'rms are used in four different senses. Two 
of these, he calls ohjective, as directed to the external object. The 
first are terms expressing an individual standing alone, or out of 
all connexion or rel.ationship with any other individual ; as J ohn, 
man. The second, the name of an indiridual quality, forming part 
of, or residing in, the individual object, as the term ' human,’ or as 
‘animal,’ when applied to man. The author considers that the 
ordinary syllogism has reference to these terms, which he calls 
terms ‘ of the first intention,’ and also arithmetical. The usual 
form of a proposition is to declare some objects to be included in, 
or to be excluded from, some other objects ; or to affirm or deny 
of lliem some (]uality in the form now stated — ‘ men are animals,’ 
‘ kings are human.' 

The two other senses of Terms are called by the author subjective. 
The first is to represent a class, or collection of individuals, named 
after a quality common to all : these are Mill's connotative class 
names. Tlie second represents the attribute of the class apart, in 
other words, the abstraction as conveyed by the abstract name. 
In short, in these subjective meanings, explicit notice is taken of 
the fact of ‘ generality ’ or ‘ generalization the one in the 
concrete and the other in the abstract designation. 

It may be remarked on the distinction between these objective 
and subjective meanings, that it hardly involves any serious 
<lifference. Unless the objective terms were confined to proper 
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names, they are terms having generality, and that generality 
(perhaps more expressly brought into the foreground) is all that is 
indicated by the subjective terms for class and attribute. Take 
the author’s illustration of all the four — man, human, mankind, 
humanity — the two first objective, the two second subjective ; the 
difference between ‘ man ’ and ‘ mankind ’ is impalpable ; while 
‘ humanity ’ is merely the abstract noun of the adjective ‘ human.’ 

The real distinction is between the class and the class attribute. 

For ‘extension and comprehension,’ Mr. De Morgan employs 
the terms ‘extent’ and ‘intent,’ also ‘scope’ and ‘force.’ He 
farther draws attention to an important distinction in the modes 
of combining terms of extension and terms of comprehension r(^s- 
pectively. 'V’Hien terms of extension are combined, as ‘ man’ and 
‘brute,’ there is an arithmetical summation of individuals ; this he 
calls aggregation. When two terms expressing attributes combine, 
as ‘ white ’ and ‘ polished,’ it is not an arithmetical sum or 
aggregate, but a joint inherence of quality in a common subject ; 
to this he applies the name composition. He remarks that we have 
not a good English designation for the separate parts of a com- 
pound in this last sense. The word ‘ part ’ refers to extension. 
The words ‘ constituent ’ and ‘ element ’ are a nearer approach to 
the idea, but do not exactly hit it. 

Boole, in his system, expresses aggregation by the sign of 
addition, man + brute, x -(- y ; and composition by a product, 
white X polished, x y ; and conducts his manipulation throughout 
in conformity with these suppositions. 

10. The final result of the generalizing process is the 
Abstract Name. This is an elliptical form of speech, 
highly useful, but also greatly abused. 

Such names as motion, weight, breadth, roundness, white- 
ness, melody, sweetness, roughness, polarity, wisdom, justice, 
beauty, are called abstract names, as signifying qualities or 
attributes without reference to the things that possess the 
qualities. They seem to separate the points of community of 
agreeing objects, from the objects themselves, an operation 
impossible in fact, and even in thought, but supposed, by a 
kind of fiction, to be possible. They give the meaning ex- 
pressed by the connotation of the corresponding class desig- 
nations — moving things, heavy things, broad, round, white, 
&c., but they drop entirely the denotation. 

The abstract name, although occurring in all languages, is 
not absolutely required for ordinary speech ; nor indeed for 
science. The meaning to be conveyed can always be given, 
although not so shortly, by means of general or class names. 
The name ‘ motion ’ expresses what is meant by ‘ moving 
things ; ’ the farther effect of it is to limit the consideration 
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to this one feature of the things in question ; it amounts to 
saying ‘ moving things in so far as moving/ or with reference 
to the one circumstance common to them all, and not to any 
other circumstance that may attach to particular individuals. 
So ‘justice ’ expresses the same meaning as ‘just actions ; ’ 
the only existing fact corresponding to the term is the class 
‘just actions,’ There is no such thing in the universe as 
justice by itself ; we cannot point to a disembodied justice. 
The term signifies ‘just actions,’ with a peculiar stress or 
emphasis put upon the features of agreement ; ‘just actions in 
so far as just, or viewed solely with reference to their being 
just.’ The proposition ^Justice commands respectf is the same 
proposition as ‘just persons are respected persons,’ with a 
more emphatic indication than the class names seem to give, 
that the causation refers solely to the points common to ‘just 
persons/ and to ‘ respected persons.’ ‘ Just persons so far as 
just are respected persons so far as respected.’ ‘ Beauty gives 
pleasure ’ is equal to ‘ beautiful things (in so far as beautiful) 
are things pleasant (in so far as pleasant).’ There is no 
‘ beauty ’ in the abstract giving ‘ pleasure ’ in the abstract ; 
such a supposition is the old error of Realism, scarcely yet ex- 
tinct. ‘ Mind is the cause of force ’ can mean only ‘ beings 
possessing mind, in so far as possessing mind, are the cause of 
moving things considered as moving.’ ‘ Mind’ is inseparable 
from certain actual beings called persons, beings mentally en- 
dowed, &e. ; and ‘ force ’ is an abbreviation for moving things, 
the cause of other moving things, in so -far as moving. 

A great power of abbre nation is given by abstract terms, 
which is probably the moti /e for introducing them so largely 
into common speech, d’his is apparent from the circumlocu- 
tions necessary for avoiding them. 

The abuse of abstract names is exemplified in the almost 
irresistible tendency they have to suggest the existence of 
things in the abstract. We are led to suppose from the use 
of the terms Time, Space, Mind, that there is something in 
nature called Time, apart Irom things enduring ; something 
in Space different from things extended and the free move- 
ments of extended things ; something named Mind, distinct 
from beings exerting mental functions. 

An important logical exercise, for detecting the fallacies 
nursed under abstract names, is to translate abstract proposi- 
tions into the equivalent propositions made up of general 
names, not abstract.* 

* ‘ If the student of philosophy would always, or at least in oases of 
importance, adopt the rule of throwing the abstract language in whioh it 
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In contrast to abstract names, all general names, or class 
names, are termed Concrete names : they express the agree- 
ment among things, not as an impossible detached fact, 
but in the actual state of the case, namely, as the things that 
possess the agreement. All class nouns, as man, tree, star, 
and all adjectives, as brave, tall, lustrous, — are concrete general 
names. Every coniiotative name is thus a concrete name. 

We must not confound, as is sometimes done, a general 
name with an abstract name. A general name is opposed to 
an individual or singular name ; an abstract name is opposed 
to a concrete name, whether general or individual. The 
abstract ‘ whiteness ’ is opposed to the general designation 
'white things,’ and through it to every particular white thing. 

The Abstract name cannot possess the double function of the 
general name, — denoting a thing and connoting the similarity 
of things ; it may be said, as by Mr. Mill, to denote the simi- 
larity, or the common attribute, and to connote nothing. 
There is, however, nothing gained, anywhere in Logic, by such 
a designation. The Abstract name is the last product of 
generalization ; alike the facility and the snare of general 
expression. 

It is a consequence of the generalizing process that there 
should be names of lower and higher generality, as English- 
man, European, man, animal, organized being ; circle, curve, 
geometrical figure, extended thing. These successive gener- 
alities play a great part in science, and lead to many technical 
designations which have to be considered in Logic ; but their 
suitable place is in the following (hapter, on the Notion, or 
Concept. 

11. The second group of Naim s, viewed for Logical ends, 
embraces those connected with J elativity. 

The essential ftelativity of all knowledge, thought, or con- 
sciousness, cannot but show itseif in language. If everything 
that we can know is viewed ?,s a transition from something 
else, every expeiaence must ha>^e two sides ; and either every 
name must have a double meaning, or else for every meaning 
there must be two names. We cannot have the conception 
‘ light,’ except as passing out ol the ‘ dark we are made 

is so frequently couched into a concrete form, he would find it a powerful 
aid in dealing with the obscurities and perplexities of metaphysical specu- 
lation. He would then see clearly the character of the immense mass of 
nothings which constitute what passes for piiilosophy.* (Bailey’s Letters 
on the Mind, vol. ii. p. 159.) 
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conscious in a particular way by passing from light to dark, 
and from dark to light. The name ‘ light ’ has no meaning 
without what is implied in the name ‘dark.’ We distinguish 
the two opposite transitions, light to dark, and dark to light, 
and this distinction is the only difference of meaning in the 
two terms ; ‘ light ’ is emergence from dark ; ‘ dark ’ is emer- 
gence from light. Now, the doubleness of transition is likely 
to occasion double names being given all through the universe 
of things; languages should be made up, not of individual 
names, but of couples of names. When we refer to the actual 
case, we find a very great prevalence of couples, but we can 
hardly call it universal. We have such instances as heat-cold, 
motion-rest, up-down, light-heavy, thick-thin, bard-soft, rich- 
poor, life-death, parent-child, ruler-subject ; and we must en- 
quire how far the system extends, and, if short of universality, 
why it is so. 

12. The great distinction of Names founded on Kela- 
tivity is expressed by Positive and Negative names. 

No one designation exactly suits the principle of universal rela- 
tivity. The couple ‘ Positive and Negative’ is the best we have, but 
the teriu ‘negative’ inclines too much to the idea of deficiency, or ab-; 
sence of a quality, without the presence of a corresponding opposite. 
Now the negative of a n^al quality is as much real as the positive} 
North and South, have an equally good title to positive existence. 
Heat and cold, or the transitions cold-heat, and heat-cold, are 
equally real or present experiences. 

The terms ‘ lielativo ’ and ‘ Correlative ’ are also too limited for 
the purjjose ; they are too much confined to complex relationships, 
as, parent-child, teacher- scholar, mover-moved. 

Of these two couples, the one most easily adapted to the univer- 
sality of relation is the first — ‘ Positive and Nt'gative ; ’ which we 
shall adojit with the undcTstanding that ‘ negative ’ has always a 
real existence, no less than ‘positive.’ So explained, it maybe 
stretched to the whole Imigtli of universal relativity. Under 
‘ Kelative ’ and ‘ Correlative,’ will be explained certain special rela- 
tionships, growing out of the complicated arrangements of the 
world. 

Mr. Mill expresses the nature of Positive and Negative in 
the following terms : — ‘ To every positive concrete name, a 
corresponding negative one might be framed. After giving a 
name to any one thing, we might create a second name which 
should be a name of all things whatever, except that parti- 
cular thing or things. These negative names are employed 
whenever we have occasion to speak collectively of all things 
other than some thing or class of things. Thus noUwhite de- 
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notes all things whatever except white things ; and connotes 
the attribute of not possessing whiteness.’ ‘ Names which are 
positive in form are often negative in reality, and others are 
really positive though their form is negative. The word in- 
convenient for example, does not express the mere absence of 
convenience ; it expresses a positive attribute, that of being 
the cause of discomfort or annoyance. So the word unpleasant, 
notwithstanding its negative form, does not connote the mere 
absence of pleasantness, but a less degree of what is signified 
by the word painful, which is positive. Idle on the other hand, 
is a word which, though positive in form, expresses nothing 
but what would be signified either by the phrase not working, or 
by the phrase not disposed, to work ; and sober, either by not 
drunk, or not drunken! 

i Thus far Mr. Mill. Mr. de Morgan carries the distinction to 
the length of a mode of universal relativity. He says : — ‘ Let us 
take a pair of contrary names, as man and iiot-man. It is plain 
that between them they represent everything imaginable, or 
real, in the universe. But the contraries of common language 
usually embrace, not the whole universe, but some one general 
idea. Thus, of men, Briton and alien are contraries : every man 
must be one of the two, no man can be both. Not-Briton and 
alien are identical names, and so {ire not-alien and Briton. The 
same may be said of integer and fraction among numbers, peer 
and commoner among subjects of the realm, male and female 
among animals, and so on. In order to express this, let us say 
that the whole idea under consideration is the universe (mean- 
ing merely the whole of which we are considering the parts) 
and let names that have nothing in common, but which be- 
tween them contain the whole idea under consideration, be 
called contraries in, or with respect to, that universe. Thus the 
universe being mankind, Briton and alien are contraries, as 
are soldier and civilian, male and female, &c. ; the universe 
being animal, man and brute are contraries, &c.’ 

Mr. de Morgan here supplies what is requisite to the pre- 
cise definition of Positive and Negative. It is not strictly 
correct to say that ‘ not- white ’ means everything in nature 
except white things ; a more limited universe is supposed at 
the time, probably the universe ‘ colour and the meaning of 
not-white is black, red, green, yellow, blue, &c. Sometimes a 
still smaller universe may be intended, the universe of white, 
black, and the shades of grey ; the prismatic colours being ex- 
cluded ; in which case not-white means black and grey. 

When a term is ambiguous, one mode of rendering it pre- 
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cise, is to name the opposite of what is meant. The term 
* civil ’ has many meanings ; it is opposed to natural, to 
military, to ecclesiastical, to uncivil or discourteous, and so on. 
The same purpose is served by stating what higher universe is 
present to the mind of the speaker. If the universe be the 
condition of human beings in relation to one another, ‘ civil ’ 
means organized into human society ; if the universe be the 
departments of government, ‘ civil ’ is known to exclude 
military and ecclesiastical ; if the universe be manners or ad- 
dress, civil is understood in that connexion. 

Thus of the three things — the universe or genus of the 
speaker, the positive, and the negative— we cannot know one 
without knowing the others. Any ambiguity in one is reme- 
died by stating a second ; it matters not wliether that second 
be the contrary or the entire universe. In common speech, 
we are usually able to assign the universe from the context or 
occasion. In discussing the origin of human society, we see 
that the words ‘ civil ’ and ‘ natural ’ are employed to divide 
the universe of man’s condition in respect of society. When 
we do not know the subject of discourse, we are still made 
aware of what a term means, if the opposite happens to be given, 
as ‘ civil,’ ‘ rude.’ 

13. In those cases, where a universe contains but two 
members, the one is the complete negative of the other. 
This is the most marked form of contrariety. 

Heat-cold, light-dark, high-low, straight-bent, good-evil, 
pleasure- pain, virtue-vice, health-disease, man-brute, are com- 
plete and emphatic contraries ; the negative of one member is 
the affirmation of the other ; the alfirmation of one, the nega- 
tive of the other. 

14. When a universe, or higher genus, contains many 
members, the contrariety, although no less real, becomes 
diffused. 

‘ Red ’ in the universe colour is not negatived by any single 
colour, but by a plurality of colours. If we are dividing 
colours according to the Newdonian spectrum, ‘ not- red ’ means 
six colours. In a full enumeration of shades of colour, ‘ not- 
red ’ would be a list of many scores of individuals. The 
contrariety is then diffused and pointless. ‘Not an English- 
man ’ leaves us in a wide sea of possibilities ; the universe 
being natives of different countries. 
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j 15. Language contains various modes of expressing 
opposition or negation. 

( 1 ) In certain prominent instances, separate names are 
given to the contraries ; as in many of the examples already 
quoted. Onr language contains perhaps some hundreds of 
couples of contrary names : young-old, wise-foolish, brave- 
cowardly, rising-falling, good-evil, sweet-bitter, rough- smooth, 
health-disease. 

(2) There are certain general modes of stating negation. 
The chief is the prefix not ; — iiot-cold, not-well, not a fish, 
not-metal, non-electric. 

The prefixes ‘ uii,’ ‘ in,’ and the suffix ‘ less,’ are also used : 
unknown, incomprehensible ; heedless, blameless. 

The purpose is also served by various circumloputions — 
‘ everything but,’ ‘ all but,’ ‘ all that remains when one is 
withdrawn.’ These last forms express accurately the real 
process of negation when disguised by plurality of contraries j 
a universe is assumed, the given positive is subtracted from 
that universe, and what remains is the negative or opposite. 

‘ All ihe simple bodies except the metals ’ explains the meaning 
of not-metal, in the universe ‘ simple body.’ ‘ All the parts of 
speech except the noun,’ is the full rendering of ‘not a noun,’ 
‘ not-noun.’ 

^ 16. The Negative of a real property or thing is also real. 

If a negation be simply the remainder when one thing is 
subtracted from a universe confainiiig more than one, such 
negation is no less a positive reality than the so-called positive. 
In fact, positive and negative must always be ready to change 
places ; positive wp, negative down ; positive down^ negative 

U]p. 

There are certain circumstances, where one side seems to he 
positive, by a special propriety ; as when we express fulness 
abundance, or presence, as up]josed to deficiency, or absence. 
‘Wealth-poverty,’ ‘debt-credit,’ ‘plus-minus,’ ‘full-empty,’ 
‘strong-weak,’ ‘living-dead,’ ‘knowledge-ignorance,’ ‘fruitful- 
barren,’ ‘ something-nothing,’ — these seem to give us on the one 
side a truly positive conception, on the other side, a truly 
negative ; the reversal of the terms would seem harsh, un- 
natural, distorted. Yet, in all such cases, the negation is a 
real and definable phenomenon ; a genuine experience of the 
human mind, although, in most instances, a less agreeable 
experience. The position of being in debt is a real fact nr 
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state, with characteristic features ; there is an assignable uni- 
verse, the universe of pecuniary circumstances ; we subtract 
from that total the cases called being ‘ out of debt,’ ‘ solvent,’ 
and we find as a remainder cases of ‘ being in debt the two are 
mutually opposed ; we might call either positive, and the other 
negative. Any awkwardness in the free transposition of the 
epithets arises from the imperfection already noticed as 
attaching to those epithets, considered as names for universal 
relativity. They are frequently used with more limited and 
special associations, such as to give a greater seeming pro- 
priety to the employment of ‘ positive ’ for the conditions ex- 
pressed by abundance, wealth, credit, strong, pleasurable, 
good, than to the employment of ‘negative ’ for those condi- 
tions. 

' The highest universe of all must contain at least two things, 
mutually explaining, and equally real. This remark is neces- 
sary, because a fallacy is often committed by using the forms 
of language where there is no longer a reality to correspond. 
Thus matter-mind, or more correctly extendod-unexteuded, 
— object- subject— signify a real couple, mutually explaining. 
The denial of matter, extension, or the object-world, is the 
affirmation of mind, the subject- world. Up to this point, we 
are in the region of real and actual experience. There is a 
transition familiar to us, between certain states of consciousness 
called matter, and other states cal It'd mind ■. we know both, 
by mutual contrast ; while our hiowleiU/d can ascend no 
higher. Still, langnuge can take a flight beyond. We can 
in words, sum these two facts together — mind and matter, 
subject and object; we can even use a single term as the 
equivalent of this sum — Universe, Existence, Absolute ; but our 
knowledge is not advanced by the step. There is nothing 
correlative to the supposed universe, existence, the absolute ; 
nothing affirmed, when the supposed entity is denied. Matter 
we can conceive, because of its real opposite, mind ; but ‘ exist- 
ence ’ has no real opposite. 

Granting for a moment, that there were such a thing as 
non-existence, to give reality to existence, what is to prevent 
us from summing these two together, giving a name to the 
sum, and insisting on the reality of this new entity, with a 
correlative reality ; and so on withoutend ? We must obviously 
stop somewhere ; and the proper point is the highest couple 
that generalization can carry us to. This is to conform to the 
essential relativity or doubleness of knowledge. An absolute 
unity is not knowledge, but an unmeaning phrase. 
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17. Many Special Kelationships, apart from universal 
relativity, are involved in the processes of nature, and in 
the relationships of living beings. From these, we have 
numerous relative terms. 

In the act of communicating motion, there is a thing moving 
and a thing moved, something striking, and something 
struck. In support, there is a supporter and a thing sup- 
ported. Attraction and repulsion require two things ; the 
attracting and the attracted. Heat and light emanate from 
some body and operate upon other bodies. Acid is relative 
to alkali or base ; both to a neutral salt. 

Procreation implicates parents and offspring. Male is cor- 
relative with female ; the name ‘ male ’ has no meaning by 
itself ; we must understand ‘ male ’ and ‘ female ’ by the same 
indivisible act of intelligence. The fact that they express is a 
complex fact ; both parties are concerned in it ; the part of 
one cannot be separated from the part of the other. 

‘ Lock ’ and ‘ key ’ are correlative terms of this kind. We 
cannot understand or explain a key without the mention of a 
lock, nor a lock without a key. 

The complex structure of human society contains many 
situations, where two parties mutually enter. Such are sove- 
reign-subject, master-servant, buyer-seller, debtor- creditor, ac- 
cuser-accused, teacher-pupil, doctor-patient, churchman-dissen- 
ter, These are cases, not of universal, but of special, relativity, 
and deserve to be considered apart from the more fundamental 
relationships inherent in knowledge. 

All active verbs are correlative from the very necessity of 
their structure. An agent supposes something to act upon ; 
unless viewed in act, it has no meaning. A conqueror that 
never conquered anybody is an absurdity. 

It is commonly said, with reference to the great problem 
of the Perception of a Material World, that knowledge ‘sup- 
poses a mind knowing, and a thing known which is inter- 
preted as proving that there is a mind apart from matter. In 
truth, however, it proves only, that, in the act of knowledge, 
as in every other act, there is a mutual participation of two 
things. Whether these things can exist as separate, detached, 
and independent entities, is a distinct enquiry. 

18. The meaning of every object of knowledge enlarges 
with the enlargement of its negatives or contraries. 

Gold,’ in the universe ‘ simple body ’ means the opposite, 
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or exclusion of the other sixty-two simple bodies. If ten more 
elements be discovered, there will be ten more exclusions or 
opposites. * Health ’ to a rustic means the absence of a certain 
number of familiar diseases — catarrh, rheumatism, dyspepsia, 
measles, &c. ; to a hospital nurse, it has a still wider meaning 
to an institutional writer on Medicine, it means the exclusion 
of upwards of a thousand diseases. 

There is no escape from the principle of universal relativity. 
There is no possibility of mentioning a thing, so as to be- 
intelligible, without implicating some other thing or things, 
equally intelligible. One might suppose that a chair is an 
absolute and unconnected fact, not involving any opposite, 
contrary, or correlative fact. The case is quite otherwise. 
The chair is immediately opposed to vacuity, and to the 
physical and mental condition of the person suffering from its 
absence. It may, according to the circumstances, have a still 
greater compass of opposition, and so a still wider meaning ; 
it may be opposed to a table, a bed, a footstool. It may have 
still farther oppositions ; the reference may be to the universe 
‘ seat in which it would be opposed to a ‘ stool,’ ‘ a bench,’ 
a ‘sofa,’ ‘an ottoman,’ &c. The full meaning would then bo 
I do not want a ‘ stool,’ ‘ sofa,’ &c., but a chair. 


CHAPTER. 11. 

CLASSES, NOTIONS, OR CONCEPTS. 

/I. These designations signify generalization applied ta 
single properties, or to groups of properties regarded as 
units or wholes. 

The contrast is to Propositions, which are generalized 
couples, with the affirmation (or denial) of coincidence. 

We may identify and generalize a number of things under 
a single point of community, as ‘round,’ ‘heat,’ ‘polarity.’ 
In the concrete, these generalities are named classes — ‘ round 
things,’ ‘ hot things,’ ‘ polar things.’ When the point of com- 
munity is spoken of in the abstract, — ‘ roundness, ’ ‘ heat,' 
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polarity, — the abstraction is called a general notion, a general 
concept, and often simply a notion, or concept; the terms 
‘ notion’ and ‘ concept’ being regarded as more applicable to 
a generalized property, than to a single concrete object. The 
phrase ‘abstract idea’ is an equivalent expression, for the 
common property of a class. 

It is impossible to confound these classes, or notions, having 
only a single feature in common, with propositions, which 
must have at least two things. But many classes have more 
than one feature in common ; as ‘ metals,’ which agree in four 
or five points. The class ‘ man ’ has a still greater number of 
points of agreement. In such instances, the distinction between 
the class, or the general notion, and the proposition, appears 
to be done away with. It no longer turns upon the number 
of common properties, but upon the manner of expressing their 
■ conjunctions. In the class, the conjunction of the properties 
in a group is assumed ; there is no question raised, as to 
whether they are conjoined. In the proposition, this is treated 
as open to doubt, and the doubt is met by a positive assurance, 
in the form of a distinct affirmation, backed up, if need be, by 
proof or evidence. 

The following are examples of the generalized Proposition, 
involving two notions linked together by affirmation (or dis- 
joined by denial). ‘ The circle contains the largest area within 
a given circumference ’ ; ‘ heat is convertible into mechanical 
force ’ ; ‘the metals are the bases of salts.’ In every one of 
these there are two distinct general classes or notions ; the class 
‘ circle', with the class or notion ‘ largest area in a given 
circumference ’ ; the class or notion ‘ heat ’ and the notion 
‘ Convertible into mechanical force ’ ; the class ‘ metals ’, and 
the class ‘ bases of salts.’ But the existence of two notions 
does not exhaust the force of the proposition. There is farther 
the information that the two in each case do, or do not, go to- 
gether. A hearer is supposed to be in ignorance or in doubt as 
to whether the notions ‘ circle ’ and ‘ maximum of area ’ are 
coincident ; and the proposition sets this doubt at rest, so far 
as affirmation can go. 

Obviously, it is only the affirmative or conjunctive proposi- 
tion that can ever be confounded with the double-propertied 
class ; the negative proposition declares the disjunction of 
things. 

The nature of the Class, Notion, or Concept, has been 
unavoidably brought out under ‘ Names,’ and more especially 
under names grounded on generality. 
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2. Many classes are based on a single point of com- 
munity ; otherwise expressed by saying that they possess 
only one attribute ; as white, hard, long, extended, round, 
polar, hot, pleasure, multitude. 

‘ White/ being a single, indivisible impression on the mind, 
the things that agree in it, and in nothing besides, are classes 
based on one point of community ; they have only a single class 
attribute. Such classes are numerous. The properties—- 
transparent, hard, soft, elastic, brittle, long, square, hot, liquid, 
air, simple body, pleasing, just, powerful — are single features of 
I agreement ; there are communities of things comprising 
these several individual features, and no others ; and they are 
all treated as simple effects. * 

3. There are classes formed upon more than one, but 
yet not many, points of community. 

A good number of classes have two points in common. A 
house is (1) an artificial erection, (2) for the purpose of shel- 
tering living beings or things belonging to them. A town is 
(1) an assemblage of inhabited buildings, (2) under a common 
government. A magnet is a body (1) attracting iron, and (2) 
polarized. 

As an example of a triple-propertied class, we may cite 
*Mind,’ which comprises three distinguisbable functions— Feel- 
ing, Will, Intellect. Chemical Affinity has also a triple defini- 
tion ; — definite proportions, change of properties, production of 
heat. 

The long received definition of ‘Inflammation’ enumerates 
four properties — Heat, Redness, Swelling, Pain. 

4. There are certain Classes grounded upon a large and 
indefinite number of common features. These are termed, 
by pre-eminence, real Kinds, Inji.mx JSpeciu'^, lowest Kinds. 

* I’he singleness, in some of these instances, is relative to the usual mode 
of defining by reference to a higher genus with a statement of the specific 
difference fper f/o/ns et difformtiamj . Thus ‘ round ’ is a plane figure with 
a s[)ecial mark (given in the definition of the circle). The inclusion of the 
generic attributes of the plane figure (Extension and Figure) along with 
the special difference would make roundness, or the circle, a plural notion. 

‘ Pleasure ’ is of the genus ‘ feeling.’ with a specific difference, which is 
a single property ; the genus and difference combined would give two 
properties. ‘ Extended ’ is absolutely single, being the highest genus of 
all, on the object side. For the complete theory of Definition, this expla- 
nation is material ; in the present connexion, notions may be held as 
jsingle, whenever the specific difference, usually assigned in defining them, 
is single. In many notions, this specific difference is complex. 
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The simple bodies of Chemistry — Oxygen, Sulphur, Silicon, 
Sodium, Tin, Gold, &c. — have each a series of distinctive pro- 
perties. The number actually known is considerable ; and 
there may be many unknown. There are from ten to twenty 
properties given in the usual account of Oxygen ; and about as 
many in the description of Iron, and of Gold. 

Again, in the Vegetable world, we have classes founded on 
a great number of common properties. The classes termed 
‘ Species,’ in the peculiar sense of Species in the Natural His- 
tory Sciences, have a great many characters ; — many com- 
mon peculiarities in form, in mode of growth and development, 
chemical products, &c. A full account of the British Oak 
would extend to at least twenty or thirty characters. 

Still more in the Animal Kingdom, have we the aggregation ' 
of many features in the same class. The properties' common 
to the species ‘ Elephant ’ are very numerous ; a full enumera- 
tion of the bodily and mental peculiarities of the species would 
require perhaps fifty to a hundred designations. The common 
properties of the class ‘man’ are still more numerous. 

It is in these three great departments — the Mineral, Veget- 
able, and Animal Kingdoms, — that we have the culminat- 
ing instances of plural properties. The greatest complications 
known apart from these do not pass beyond a small number 
of properties. The most intricate disease, for example, can 
usually be characterized by not more than five or six distinctive 
features. 

5. Classes are of higher or lower Generality : whence 
arises a system of Grades, with a nomenclature expressive 
of the relation of each class to those above, and to those 
below it. The same is true of the corresponding Abstrac- 
tions. 

The names ‘ genus ’ and ‘ species ’ express a single step 
of the gradation. 

The class ‘ man ’ has a certain degree of generality ; it is 
co-extensive with the human race, and connotes or compre- 
hends the points of similarity among human beings, the terms 
of communion for admission to the class. The class ‘ animal’ 
is still wider ^ including human beings and a great many other 
members hesides — the whole of what is termed the ‘ brutes.’ 
The wider class is called ‘ genus,’ with reference to the nar- 
rower, the ‘ species.’ But there are classes wider still ; ‘ or- 
ganized beings’ comprise animals and plants; and if this 
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wider class were termed a ‘ genus/ animals and plants would 
be species under it. The yet higher genus ‘ material bodies/ 
would have, as species, organized bodies and inorganic sub- 
stances ; and so on. 

Justice is included in the wider class ‘ virtue / virtue in the 
still wider, ‘ human conduct.’ ‘ Reason ’ is a species in the 
genus ‘ intellectual power ; ’ which last is a species in the 
higher genus ‘ mental endowment.’ 

Circle is a species in the genus ‘ curve line.’ 

Geometry is a species in the genus Mathematics ; Mathe- 
matics is a species in the still higher genus ‘ science.’ 

If we had no other terms of gradation but the two — genus 
and species — obtained from Greek philosophy, we should 
have to keep shifting them up and down the scale ; and they 
would express nothing but the relationship of the two classes 
indicated ; the genus would always be wider or more general 
than the species. But in Natural History, where there is a 
great range of successive gradations, a series of terms has 
been adopted to correspond to the entire compass of the scale, 
and each is retained for a distinct grade ; ‘ genus’ and ‘ species’ 
being fixed at a certain stage, and kept always the same. Man, 
horse, dog, cat, are Species, and are never anything else ; the 
grades next above them are Genera and nothing else. 

In Botany, for example, there are four permanent leading 
grades, — Classes, Families or Natural Orders, Genera, and 
Species. The Dicotyledons are a Class ; Ranmiculacece, is a 
Family or Natural Order ; Anemone a genus ; Anemone nemo- 
rosa (wood anemone), a species. In particular cases, inter- 
mediate grades are inserted. Classes are divided into 
sub-classes ; Natural Orders, are divided and sub-divided 
successively into Sub-orders, Tribes, Sub-tribes, Divisions, Sub- 
divisions; genera into Sub-genera, Sections, Sub'Sections; Species 
may have under them Varieties, The 'carrying out of these 
sub-divisions to the full would moke fourteen grades. 

In Zoology, the primary divisions or sub-ki)tgdoms, Yerte- 
brata, Mollusca, &c.,are sub-divided into Classes (as Mammalia), 
Su]5-Classes (Monodelphia), Orders (Primates), Scb-orders 
(Simiada^), Genera (Ape), Species (Chimpanzee). 

Btiyoiid the Natural History departments, and one or two 
other exact sciences of classification, as Diseases, the terms 
‘genus’ and ‘species’ letain their mobile character. In 
Law, crime would be a ‘ genus ’ to the particular kinds of crime 
— treason, murder, manslaughter, theft, libel, perjury, &o. 
* Right ’ is a genus to the several kinds of right ; it is a species 
.p; 
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under the higher genus ‘ claim/ or requisition. (G. C. Lewis, 
‘ Explanation of Political Terms/ p. 7). 

6. On the principle of Eelativity, every class has its 
CORRELATIVE ckss or classes ; every real notion has a co- 
relative notion, also real. 

Little more needs to be said on this head. The principle of 
Eelativity, if true at all, must be true without reservation or 
exception. We cannot form a class, without dividing the 
universe into two halves, one half within and one half without ; 
when we indicate the class ‘ round ’ in the universe ‘ plane 
figure,’ we imply certain other figures, as triangular, oval, 
spiral, &c., winch are the correlative group. The class 
‘ virtue ’ supposes another class, according to the universe of 
the speaker ; if that universe be actions relating to morality or 
to good and evil, the negative or co-relative class is ‘ vice.’ It 
plants be spoken of, the class to be excluded or denied, may 
be animals, or may he all material bodies. The class ‘ bitter 
tastes,’ if in the universe ‘sensations of taste,’ co-rclates with 
‘ sweet, astringent,’ &c., or all tastes except bitter ; if the 
universe be ‘ sensation,’ the remaining sensations of taste, and 
all the sensations of all the remaining senses, are the correlative, 
the things excluded when ‘bitter tastes’ are mentioned, the 
things brought forward when bitter tastes are excluded. 

In like manner, every abstract idea must have its correlative 
or counterpart, which must be a reality if the idea itself is a 
reality. Length (in the universe ‘ dimension ’) is opposed by 
Breadth and Thickness. If ‘justice’ be a real notion, there 
must be a reality corresponding to injustice. ‘Affinity ’ is op- 
posed either to ‘ neutrality ’ or to ‘repulsion,’ or to both. If 
there be a distinct meaning in ‘ force,’ there must be some 
distinct opposite ; and the meaning changes as the intended 
opposite changes ; it may be force as opposed to inactivity, 
quiescence, or force as opposed to matter. 

THE NOTION UNDER THE GUISE OF THE PROPOSITION. 

7. In many instances, propositions appear to give know- 
ledge, but in reality do not ; the intention being, not to 
couple two distinct things in affirmation, but merely to in- 
dicate a Class, Notion, or Concept. This is a source of 
much confusion and 1‘allacy. 

In the sentence, ‘ a triangle is a three-sided figure,’ there is 
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the form but not the reality of predication ; in the sentence, 
* the pyramid is the form of greatest stability,’ there is both the 
form and the reality. In the first case, what we couple, by 
the affirmation, is a name and a thing ; we give a lesson in 
naming, or else give the meaning of a name. In the second 
case, we couple two distinct things ; we declare a fact in the 
order of nature, namely, saying that wherever we find a build- 
ing of the form of a pyramid, there we have a structure of the 
highest stability. 

’ The instance first quoted — a triangle is a three-sided figure 
— typifies a large class of predications in form ; they are 
named ‘ verbal propositions,’ ‘definitions,’ and also ‘ analytical’ 
or ‘ explicative ’ propositions or judgments. Thus, ‘ Justice 
is the giving to every one their due,’ is a verbal proposition, 
definition, or analytic judgment; it tells us, that when the 
fact — ‘giving any one their due’ — occurs, the single word to 
name it by is ‘justice;’ and, conversely, when the word 
‘justice’ is mentioned, the fact signified is otherwise expressed 
or more fully unfolded by the words ‘ giving to all their 
due.’ On the one side, such propositions teach us the name 
to apply to a given thing ; on the other side, they teach the 
meaning of a given name. 

In contrast to these propositions in form, the proposition, 
strictly so called, is a ‘real proposition,’ an afiirmation (or 
denial) of conjunction, a ‘ synthetic ’ or ‘ ampliative ’ proposi- 
tion or judgment, a declaration of the ‘ order of nature.’ 

In verbal propositions that assert the concurrence of a name 
with a single feature of resemblance, there is seldom any 
mistake. Fallacies do occur in the more dilBBcult and subtle 
questions; as in Butler’s allegations about Conscience and 
about Right. When persons happen to be very ignorant of a 
subject, they may fall into the mistake of supposing the 
declaration of the meaning of a name to be the conjunction of 
two things, or two facts. Such ignorance is beyond the scope 
of Logic, which can only give warning of the ambiguous and 
deceptive character of the propositional form. 

‘Homer wrote the Iliad,’ is a verbal predication. We know 
nothing about Homer except the authorship of the Iliad. We 
have not a meaning to attach to the subject of the proposition, 
‘ Homer,’ apart from the predicate, ‘ wrote the Iliad.’ The 
afiirmation is nothing more than that the author of the Iliad 
was called Homer. 

‘ Instinct is untaught ability’ is a verbal proposition. If it 
imparts information beyond the use of the word instinct, the 
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information consists in substituting a precise statement of the 
nature of instinct, for a vague and confused one. All improve- 
ments in the defining of words have the same effect ; and may, 
therefore, do more than communicate a lesson in naming. 
This follows from the high function of a general name, which 
assimilates and brings together widely distributed particulars. 

‘ Instinct is hereditary experience’ (Darwin and Spencer), is 
a real proposition ; the predicate is an entirely new fact, 
nowise comprised under the subject. 

‘ Conscience possesses authority over men’s actions,’ is a 
verbal proposition. When we enquire into the meaning, 
connotation, or definition of Conscience, we find that authority 
is its essential fact ; take away authority, and conscience would 
no longer be present. There may be many real affirmations 
respecting Conscience. We may declare it to be — a simple 
faculty of the mind, a compound or derived faculty, the vice- 
gerent of the Deity in the human mind, present in all men, 
absent in some men, absent in the animals, essential to human 
society, the highest dignity of man. 

‘ Matter is inert ’ is a verbal proposition ; it only repeats the 
essential quality of material bodies. Real propositions respect- 
ing matter would be such as these — Matter is, or is not, eter- 
nal ; is indestructible ; is never at rest ; is of many different 
species ; gravitates ; is endowed with numerous attractions 
and repulsions. 

‘ Governments are not made, but grow ’ is real. 

* Justice is honourable,’ ‘ virtue is lovely,' are real proposi- 
tions, on the supposition that we do not include approving 
sentiment in our ideas of those qualities. 

‘ Uninteresting sensations are never, for their own sakes, an 
object of attention,’ is a verbal proposition. The predicate 
‘ being an object of attention’ means the same thing as the 
subject ‘ uninteresting sensations.’ To interest us and to ex- 
cite our attention have scarcely an assignable shade of differ- 
ence ; although it may happen that the use of the designation 
in the predicate may assist a person little informed to see the 
full force of the designation in the subject. 

‘ Sovereignty is the authority of one or more men over 
others ’ may be given as the meaning of the word, and is there- 
fore a verbal predication. All hypotheses as to the actual, or 
the legitimate, origi/n of the sovereign power, are real predica- 
tions. 

8. When a class has several attributes in common, there 
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may be the semblance of real predication, yet without the 
reality. 

‘ A house is made to dwell in* is not a real proposition. ‘ To 
dwell in’ is a part, although not the whole, of the meaning of 
a house. Whoever knows what a house is, knows the fact 
asserted in the proposition. 

‘ Mind is intelligent ’ is a verbal proposition ; the predicate 
repeats what is already included in the subject. The connota- 
tion, or meaning of mind, embraces Intellect, together with 
two other functions — Feeling and Will. On the other hand, 

‘ Mind is coupled with a material organization ’ is real ; the 
predicate is no part of the meaning of the subject. We do 
not include the material accompaniment in the explanation of 
the word ‘Mind.’ Aristotle did include, in the meaning of 
‘ soul ’ the bodily organization ; to him, therefore, ‘ Soul 

is coupled with body ’ was a verbal or analytic proposi- 
tion. 

‘ Fire burns ’ is not a real proposition ; it merely repeats, or 
unfolds, the chief attribute of the subject. Our earliest, and 
most persistent notion of fire, is the same as is expressed by 
‘ burning. ’ 

9. In the Natural Kinds, verbal predication is still more 
apt to be confounded with real. 

A natural kind is distingished by containing not one, two, 
three, or four features of community, but a very large, indefi- 
nite, and perhaps inexhaustible number — twenty, fifty, or a 
hundred. Oxygen has a great many properties ; the aggre- 
gate of all these is properly the meaning of the word. Oxy- 
gen is a gas, has a given atomic weight, combines with hydro- 
gen, &c., — are all in strictness, verbal or analytic propositions. 
Are they therefore useless or incompetent ? Certainly not, 
yet their form is somewhat misleading. 

The technically correct form of these predications would be 
as follows ; — There exists in nature an aggregate of the follow- 
ing properties : — matter, transparency, the gaseous form, a 
certain specific gravity, active combining power, and so on ; — 
to wliich aggregation is applied the name ‘ oxygen.’ After 
the information thus given is fully imbibed by the hearer, the 
propositions ‘ oxygen is a gas,’ ‘ is an active combining agent,’ 
&c., are verbal, identical, or tautological propositions ; the pre- 
dicates, being suggested to the mind when the name is pro- 
nounced, are a superfluity. 
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There are, however, certain circumstances and occasions 
when such predications are not identical or tautological, but 
real ; the predicate adding something to the subject as under- 
stood by the hearer. 

(1.) A person may be msyfficiently informed as to the pro- 
perties of a certain complex class, but yet may know enough 
to distinguish the class. Most people know that an elephant 
is a huge animal, with thick skin, a trunk, and ivory tusks. 
In such a state of knowledge, the affirmation of any one of 
these facts would be a verbal or identical proposition ; it 
would merely repeat one of the facts already entering into 
the meaning of the word. But the elephant has a great many 
peculiarities besides ; and the communication of any of these 
would be real knowledge; they would be ‘synthetic’ affirma- 
tive — statements added to what is already implied by the 
word. Yet after being communicated, understood, and im- 
pressed in the memory, they would cease to be real predica- 
tions; they would henceforth be verbal or analytic state- 
ments ; repeating what the name now suggests or connotes to 
the person whose information has been enlarged. 

All newly discovered properties are real predications on 
their first announcement ; although immediately on being 
communicated, they become verbal. When Faraday discovered 
that oxygen is magnetic, the intimation of the fact was for 
the moment a real proposition respecting ‘ oxygen ’. After 
being once communicated, it was no more real than the 
affirmation of any other property of oxygen. 

(2.) There may be an mduciive operation required to ascer- 
tain the fact that the properties of a complex class or notion 
do actually go together in nature. Thus, Mind is defined by 
the three facts — Feeling, Will, and Thought ; — but this sup- 
poses a foregone induction, to show that these thi-ee properties 
always concur — that where there is Feeling, there is also Will, 
and where there is Will, there is also Thought. To affirm 
that Feeling, Will, and Thought are associated, is a real pro- 
position. The definition of Mind tacitly assumes that this 
conjunction is established ; hence Mind feels. Mind wills, 
Mind thinks, are verbal propositions. Yet, since they imply, 
when taken together, that the three distinct facts are united in 
nature, they may be considered as having the reality of 
predication underneath. 

In like manner, the affirmations — ‘ Chemical affinity is in 
definite proportions, produces heat, is followed by change of 
properties’ — are a series of verbal or analytic affirmations 
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yet, there is a reality at bottom, namely, that ‘union in 
definite proportions is conjoined with evolution of heat and 
change of properties.’ The name ‘ chemical affinity ' covers all 
three facts ; and when used as a subject, with any of them as 
predicates, the affirmation is strictly verbal or identical ; the 
word already means what is affirmed.* 

The cjLses now quoted difier essentially from the aggregates 
called ‘kinds’ — mineral, vegetable, and animal bodies, for 
reasons to be afterwards given. 

(8) The verbal proposition may be not improperly used as 
a re'/ni'nder, or by way of referring to, or reciting a known fact. 
We may say ‘ oxygen is the supporter of combustion,’ intend- 
ing only to bring to mind or to indicate that special property 
with a view of making some inl'erence from it. It is as if wo 
were to say — ‘ inasmuch as among the aggregate of powers and 
properties named oxygen, one is the support of combustion, 
therefore, &c ’ 

10. The verbal proposition is, to a great extent, identical 
with the Definition, which has the form of predication, 
but is in substance coincident with the Class, Notion, or 
Concept. 

In defining, we use the form of the proposition ; — ‘a square 
is a straight-lined, four-sided figure, with its sides equal, and 
its angles right angles;’ ‘a society is an aggregate 
of buriiaii beings under a tammion government.’ But the 
alliance indicated by the affirmation is nut between tw'o things, 
but between a name and a thing, so that all definitions are 
verbal ])ropositioiis ; and all veihal })ropositions, relating to 
genei’al words, serve the ends of the definition. The examples 
above given of the verbal proposition ailmit of being expressed 
as definitions, in whole or in part, ‘^Matter is inert’ may be 
given as the definition of matter. ‘ Oxygen is a gas,’ is part 
of the definition of oxygen. 

11. The Definition, in its full import, is the sum of all 
the properties connoted by the name. It exhausts the 
meaning of a word. 

* Many words, from the circumstance of naming complex notions, 
covertly aflirm propositions ; they cause it to bt‘ supposed that the con- 
junction (it the several properties has been already verified ; which may 
or may not have been the case. The name ‘ substance’ means a self- 
subsisting entity, underlying and supporting the attributes of things , it 
being taken for granted that there is in nature such a conjunction, 
Bentham described certain names as ‘ question -begging appellatives,’ 
because they could not he used without assuming the truth of propositions. 
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The definition of ‘ Wealth ’ is a statement of everything in- 
volved in the meaning of the word. The definition of ‘ Mind ’ 
exhausts the properties requisite to whatever we call a mind. 

12. When a thing has numerous properties, as in the 
case of a natural Kind, certain purposes may be served by 
an unexhaustive definition. 

(1.) Instead of our enumerating all the properties essential 
to a kind, we may mention only those that are sufficient for 
discriminating it from other kinds. Thus gold could be defined 
as yellow, iucorrosible, and having the specific gravity 19'o4 ; 
there being no other substance possessing the same combina- 
tion of qualities. Mercury is the metal that is liquid at 
common temperatures. The banyan tree sends down numerous 
shoots which take root and prop up its branches. The ele- 
phant could be defined by his trunk alone ; this would be 
quite enough to prevent his being confounded with any other 
animal. Man could be defined by the number of his muscles, 
the structure of his hand, or his mental faculties, all which are 
peculiar to humanity. 

These are the definitions that serve for discrimination, 
testing, or diagnosis. Weight and colour together are suffi- 
cient to detect a bad sovereign. In chemical testing, two or 
three properties are sufficient to identify a substance. There 
are diseases known by a single symptom ; the deposition of 
ura te of soda happens only in gout. 

The sufficiency of such definitions is owing to the absence 
of otliei’ things possessing the same features. New discoveries 
may take away this advantage. The high specific gravity and 
the colour of platinum failed as decisive tests when the allied 
metals, osmium and iridium, were brought to light. If there 
were quadrupeds possessing the mental faculties of man, these 
faculties would no longer suffice to identify a human being. 

(2.) Such definitions, although unexhaustive or incomplete, 
are yet essentials of the thing defined ; they are included 
among the marks or characters believed to be inherent in the 
thing. There may be other chai*acters, serving the purpose 
of discrimination, that are accidents and not essentials. Thus, 
it is an accident of the diamond to be, quantity for quantity, 
the most precious subsfance in nature. It is the accident of 
man to be ‘ the paragon of animals ; ’ what we regard as the 
essential features of humanity would still remain, although a 
higher creature were to appear on the earth. Now, so long as 
these accidents are distinctive, they sei've for a definition, in 
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the sense of a test ; they prevent the thing from being con- 
founded with any other thing known at the time. 

If we know a thing only by such discriminative tests, the 
other properties, when predicated of it, make, not verbal but, 
real affirmations. Yet, as soon as we learn these additional 
properties, we must regard them as falling under the connota- 
tion of the word. When we are told that diamond, which we 
knew to be a transparent, glittering, hard, and high-priced 
substance, is composed of carbon and is combustible, we must 
put these additional properties on the same level as the rest ; 
to us they are henceforth connoted by the name. 

THE FIVE PUEDJCABLES. 

13. The Five Predicables relate to the distinction be- 
tween verbal and real predication. They are Genus, 
Species, (eI 8 o 9 ),I)ilference, ( 8 ia</)opa), Property (^Ihov) 
Accident or Concomitant {avialSe^riKos;) 

The three last— Difpkkence, PiiOPEETY, and Concomitant — 
are the predicates strictly so called, as illustrating the distinc- 
tion above mentioned. The two first — genus and species — 
have nothing to do with predication in the sense of the others. 

Genus, Species, and Dilference are mutually correlated ; 
each involves the two others. We have already given the 
meanings of Genus and Species; we have now to add the 
meaning of difference, which is involved in these. The Dii- 
ference expresses the characters possessed by any species, over 
and above the characters of the genus. If we suppose ‘wolf’ to 
be of the genus cards, the characters belonging to the wolf, in 
addition to those of the genus, are tlie Diflerence, Differentia, 
or specific difference of the wolf. In short, the surplus of con- 
notation of the species, as compared with the genus, is the 
Difference. 

‘ Science ’ being called a genus and ‘ chemistry ’ a species 
under it, the differentia of chemistry is what distinguishes it 
from other sciences, what it has peculiar to itself, besides the 
generic features of a science. 

Of the three facts — genus, species, difference — given two we 
infer the third. From the genus and the species, we can tell 
the difference ; we have only to subtract the essential attri- 
butes of the genus from the essential attributes of the species. 
Given the species and the difference, we can find the genus by 
subtracting the difference from the attributes of the species 
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Given the genus and the diflperence we can fix the species, by 
adding the generic marks to the diflerence. Fine Art being a‘ 
genus, and Painting a species, the diflerence is the medium or 
instrumentality of colour. 

^ 14. A short, and yet complete,- form of Definition is to 
state some higher genus of the thing defined, together 
with the specific difieivnce. In popular language, defining 
often assumes this form, and it has been improperly re- 
garded by logicians as the regular and only foi'iii. 

Physiology is defined the Science (genus) that treats of 
living or organized bodies (diftbrence). Poetry is a Fine Art 
(genus) having language for its instrument (diflerence). 

Ordinary speech being addressed to persons already partially 
informed, it is usually sullicient to define in this way. The per* 
son wishing a definition of Piiysiology is supposed to be already 
familiar with the geneiic idea cf science. If this is not the 
case, the delinition iuils. Science itself would require defini- 
tion by reference to a higher genus as ‘ knowledge,’ and so on. 

15. All the attributes of the genus, and the additional 
attributes of the species (that is, the diflerence) are con- 
sidered to be ESSENTIAL attributes. They are all included 
in the meaiiiiig or connotation of the name. Hence the 
affirmation of these makes a verbal (or essential ) predica- 
tion. 

The generic characters of ‘ canis ’ and the additional or 
specific characters of the wolf are, by the very nature of the 
case, the cliaracters connoted by the terms ‘ canis ’ and ‘ wolf,’ 
To say otherwise would apparently be a contradiction in 
terms. But the force of the remark is not brought out until 
we advert to the two remaining heads of predication, — Pro- 
perty and Concomitant. 

16. Pi'operty, or Pkopkium, belongs to real predication. 
It means an attribute flowing out of, deduced from, or de- 
pendent on, an essential character. 

The meaning, connotation, essence, or definition of a triangle 
is a right-lined plane figure with three sides. There follow 
from this definition, by geometrical deduction, a great many 
propositions relating to the triangle ; — as ‘ any two sides are 
greater than the third,’ ‘ the three angles are equal to two right 
angles.’ These fall under the head of predication called ‘pro- 
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perty ’ or proprium ; they are not essential characters, although 
derived from essential characters. They typify one large 
department of real predication — the propositions obtained by 
mathematical inference. 

Again, ‘ oxygen supports combustion ’ is not an essential 
quality of oxygen ; it is a proprium. It is clearly deducible 
from the more general quality of oxygen expressed by its com- 
bining powers : it is more immediately derived from the fact 
that oxygen combines with carbon. 

From the specific gravities of a number of substances (an 
essential quality), we can deduce a great many propria. Com- 
paring, on the point of specific gravity, mercury witii platinum 
and gold, we infer that platinum and gold will sink in mercury ; 
a similar comparison would show that iron, tin, copper, lead, 
silver, &c., will float. These are deduced propositions or pro- 
pria, and not essences; they are not generic, specific, or 
differential characters. 

‘Fluids press equally in a.ll directions* is a proprium; it 
follows from the definition of fluidity. 

The power of speech is not an essential or defining character 
of man ; it proceeds from his other endowments of body and 
of mind ; it is di proprium. 

We see, therefore, that to keep up the distinction of essence 
and property, it is requisite that the essential or defining marks 
of a thing should bo ^iltimate and distinct, and not resolvable 
into one another. If a quality could be shown to flow from 
some ot her qualify, it would cease to be an essential or defining 
mark, it would be an inference or proprium. The distinction 
is lost, when we mix up indiscriminately ultimate characters 
with derived characters, as is not unfivquently done in the 
sciences, as well as in popular usage. The enumeration of 
the attributes of oxygen, of gold, of man, should be an enume- 
ration of the final (so far as can be made out), the underivable 
powers or functions of each. 

The proposition ‘ Man is rational ’ is a proprium. The ultimate 
analysis of man’s mental nature, to which ‘rationality’ is 
referable, shows that reason is not a fundamental operation, 
but derived from the foundations of the intelligence ; whence 
this should not be given as part of a scientific definition of 
man. 

The same may be said of ‘ Man walks upright ’ ; which is 
an easy inference from his anatomical structure. So also ‘ man 
is a cooking animal, ’ would be an application of a more 
general fact— man is a tool-using animal ; which is itself a 
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derivative from his muscular endowment combined with his 
intelligence. 

The proposition ‘ man is mortal * is expressly given by Mr. 
Mill to exemplify real, as opposed to verbal, predication. If 
BO, it is a proprium. To decide the question, however, we 
should have to go back to the mode of stating the peculiar 
feature of organized beings that refers to their germination, 
growth, and decay. Should the cycle of existence signified 
by these words be reckoned an ultimate, or nnanalyzable attri- 
bute of living beings^ mortality would be of the essence of 
men, as of all animals, and all plants ; and therefore to affirm 
it would be a verbal or essential predication. 

17. The Accident or Concomitant, in Predication, ex- 
presses something neither belonging to the essence or con- 
notation of the subject, nor deducible from it. 'Gold is 
the most valuable of the metals,’ ‘ is used for the coin of 
the realm ’ — are propositions where, the predicate would be 
called an Accident or Concomitant. 

The real proposition, as opposed to the verbal, essential, or 
identical (Kant’s n7?nb//ic judgment), reaches its highest point, 
in this species of predication, it gives us the full meaning of 
Kant’s ‘ sijntlietic judgment,’ where the predicate is a positive 
addition to the subject, and neither directly nor indirectly con- 
tained under it. 

These affirmations of concomitance are exceedingly abund- 
ant in everyday practice. We are constantly finding about us 
things joined together, without mutual implication. All the 
affirmations respecting material bodies that deal with their 
local distribution, their quantity, their uses,— are affirmations of 
concomitance ; we do not include these points in the defini- 
tion or essence. It is the essence of gold to be incorrosible 
(unless it were to be found to be derivative, or a proprium) ; it 
is not the essence to be used for coin, or for ornament ; still 
less is its occurring in California and in Australia. We should 
not think of including these facts in the definition of gold. 
The specific gravity is an essential quality (to all appearance^ ; 
and doubtless the position in the older and deeper rocks is a 
consequence of this, and might be called a proprium of gold. 

The putting forth of energies into actual display is the occa- 
Bion of propositions of concomitance Socrates sits, walks, 
converses, are real predications. All the shifting usages, habits, 
and positions of things, are in like manner real : — he is in good 
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health ; the mountain is covered with snow ; the crops are 
ripe. 

Among the highest propositions of science, as will be seen 
afterwards, there are few predications of concomitance. 

18. A distinction is made between separable and insepar- 
able Concomitants. The inseparable Concomitant is scarcely 
distinguishable from the Essence. 

The separable concomitant is what we commonly mean by 
Accident ; as ‘ gold is found in California.’ We see plainly 
that this depends upon arrangements where other matters 
besides gold are concerned ; and which might have been 
different without any alteration in the qualities of gold itself. 
That geese were kept in the capitol of Rome, was an accident, 
a separable concomitant, of the goose. 

The standing example of this distinction in the old logical 
books was ‘Virgil resides in Rome’ (separable), ‘Virgil was 
born in Mantua ’ (inseparable) ; a distinction sufficiently real, 
but practically worthless. 

The inseparable concomitant is exemplified in the colour of 
those animals whose colour has never varied ; as was so sup- 
posed to be the case with the whiteness of the swan and the 
blackness of the crow. If we were to ask why an attribute 
always present in a species, and not known to be a proprimiy 
was not adopted into the Essence, we shouid probably be told 
in reply, that the colour of animals is an unstable property ; 
it often varies when everything else seems to remain the same ; 
hence it is usually left open in assigning the marks of species. 
The cases quoted justify the practice. Neither the whiteness 
of the swan, nor the blackness of the crow is universal in those 
species. 

These remarks on the Predicables will serve to bring out 
into farther prominence, the distinction between Verbal and 
Real predication. 
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PROPOSITIONS. 

1. The Proposition has been already viewed as made up 
of Subject, Predicate, and Copula. 

In common with names, and with notions, Propositions 
may be classified (1.) according to Generality, and (IL) ac- 
cording to Relativity, 

We now enter upon the full consideration of the Beal Pro- 
position, where there is both the appearance and the reality of 
predication. 

It is of importance to view propositions, as we have viewed 
names and concepts, with reference to the two fundamental 
attributes of knowledge — Agreement and Difference, or Gener- 
ality and Relativity. 

I. Propositions follow concepts in being of difierent grades 
of Generality. ‘ The St. Lawrence falls at Niagara ; ’ ‘ all water 
descends;’ all terrednal hodies gravitate towards the earth’s 
centre ; ’ ‘ the bodies of the solar system gravitate towards each 
other ’; ‘ all matter gravitates ;’ — are propositions of successive 
degrees of generality ; each takes a wider sweep than the pre- 
vious, till we reach the widest of all. ‘ People should be taught 
not to take cohT — do iahe care of health,' '‘to be prudent,' do be 
virtuous^ — are four propositions rising in generality. 

It is obvious that the generality of the Proposition follows 
the generality of the concept or notion. Any proposition re- 
specting the Earth, is merged in a proposition respecting the 
planets ; a proposition respecting the Planets is less general 
than one respecting Heavenly Bodies. The more general the 
concept forming- the subject of a proposition, the more general 
the proposition : ‘ men, animals, organized beings, — are liable 
to disease.’ 

Tbe law of inverse relationship of Extension and Compre- 
hension — Denotation and Connotation, applying to the notion, 
applies also to the proposition. The most highly generalized 
propositions are those that have the smallest predication ; the 
extent is gradually lessened as predication is increased, We 
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say ^ all matter is indestructible;* but when to the property of 
indestructibility we add the property — unchangeable in state 
(as regards solid, liquid, gas) — we have to limit the subject to 
a few bodies, as to the (hitherto) uncoyidensible gases and to 
carbon* 

II. Propositions come under Relativity, in this respect, 
namely, that to every proposition there exists a correlative 
proposition, something denied when it is affirmed. ‘ Europe 
lies north of the Equator ’ — ‘ Europe does not lie south of the 
Equator ‘ friendship is pleasure ’ — ‘ friendship is not painful 
nor indifferent.’ 

Here, too, the proposition follows the notion. To every 
intelligible notion, there is an intelligible opposite — something 
that remains when the notion is subtracted from the universe ; 
south is opposed by north (universe ‘ north and south ’) ; plea- 

* ' The circumscription of general maxims, with reference to actual cases 
of practice, is thus effected by adding the circumstunces of the given case, 
aud considering the combined result. A general theorem is founded on a 
limited set of hypothetical data, and the more limited they are the more 
abstract is iho theorem. 'J'he intensity varies iTwersely with the extent of its 
signification. Now a theoretical proposition, when converted into a rule of 
conduct, may bo conceived us taken in connexion with an indefinite number 
of sets of concomitant circumstances, which may modify its operation. If, 
therefore, we add adehnite number of circumstances to the proposition, we 
exclude all uncertainty as to the possible combinations, and we in fact 
perform a sort of practical absemio injiniti. We substitute a real and 
definite for an ideal and indolinite compound. The addition of a limited 
number of terms operates as the exclusion of an unlimited number. 

‘ Thus, let it be supposed that our general theorem is as to the operation 
of legal punishment. Legal punishment, if left to itself, may be expected 
to produce abstinence from crime ; but it may bo accompanied, and as it 
were, held in solution by a vast variety of collateral circumstances which 
may influence its ojau’ation. Thus, it may be combined with an iiu fticieni 
or unskilful jiolice, a venal, or tardy administration of justice, difficulty of 
deteclion, un\^ illingness to prosecute or to give ovidtiiice, ora lanatical 
eontempt of suffering. Various other circumstances might likewise be 
mentioned -which diminish the deterring force of the feat of legal punish- 
ments on the minds of given individuals. Now, all that oan he said with 
reference to such a general theorem, so long as it remains an abstraction, 
is that it describes a prevailing tendency, liable to be resisted and modi- 
fied by an unlimited number of counter-influences with which legal 
punishment may be combined. But when an actual case is laid betore us, 
we can perceive whether any is, and which of those other circumstances 
are present. Of such as are wanting we take no account, we note those 
wliich are discernible, aud wo then form a definite practical problem, in 
this shape : ‘ How will the denunciation of legal punishment operate, 
tak('n in connexion with a reluctance of witnesses to give evidence, or with 
a willingness of judges to take bribes (as the case may bo) ?’ ‘ What will 
be the effect of legal punishment, combined with a hope of impunity, or a 
disregard of pain, of some special ascertained nature P ” (G. C. Lewis'. 
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does not express onr ignorance of the others, but rather onr 
knowledge that these are deficient in the quality. This is fully 
stated by ‘ some at most,’ a small or limited number, in com- 
parison with the whole. The logician’s view of ‘ some’ would 
correspond to a case of first contact or encounter with a new 
class of things. Thus, a voyager in landing on a newly dis- 
covered coast, and meeting a few of the inhabitants, while as 
yet ignorant of the general mass, would say ‘ some are lank- 
haired he would speak of those he saw, and of no more. 

The logician’s * some’ is rarely found in common use. The 
word itself is frequent enough ; but in using it, we are aware 
that there is an actual limitation of the subject. The logical 
importance of the word comes out in the convent on of proposi- 
tions, with a view to the syllogism. As, in nearly every 
affirmative proposition Sie predicate is larger than the subject, 
includes the subject ana something more, we can never trans- 
pose the terms (in conversion) without a qualification; ‘all 
men are mortal,’ if transposed, must be ‘ some mortals are 
men.’ 

In what is called the ‘minor term ’ of the syllogism, ‘ some ’ 
can be replaced by any other word of quantity, as one, ten, 
few, a simdl number, many, &c. ; the same word being trans- 
ferred to the conclusion keeps the syllogism correct. But in 
the really important case — the expression of a imiversjil affir- 
mative, in transposed terms, we are restricted to ‘some’ or 
‘part.’ 

The reason why ‘ Universal ’ and * Particular ’ are not suitable 
names, for the two modes of quantity, is that these naines desig- 
nate also the induc.tive contrast between a general proposition and 
the particulars or individuals that we derive it from. The distinc- 
tion of General and Individual belongs to the suljstaiKje and not to 
the form of propositions ; it is their inductive and not their deduc- 
tive, or formal aspect. 

Mr. De Morgan (Syllabus, p. 60) proposes the terms ‘ full ’ and 
‘ vague’ as other synonymes for the objectionable couple— Universal 
and J.^articular. ‘ All Men ’ is f ull extent ; ‘ some men ’ is vague 
i,,extent. 

^ Another term for quantity less than total, is ‘ Most ; ’ which 
ment introduced into the syllogism by Mr. De Morgan ; 

the law. gases are odorous ‘most of the cerebral nerves spring 
more exteifi medulla oblongata;’ * most plants are hermaphrodites.* 
ration, class, forms of the proposition have been called Indefinite 
the senses and i the expression leaving it uncertain whether they 
It is incorrec.pr particular. They are, in point of fact, am* 
‘judging two notigpjgf examples occur with names of material, 
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which are the subjects, sometimes of universal, and at other 
times of particular, predication. ‘ Food is chemically consti- 
tuted by carbon, oxygen, &gJ is a proposition of universal 
quantity; the meaning is all food, all kinds of food. ‘Food 
is necessary to animal life’ is a case of particular quantity ; 
the meaning is some sort of food, not necessarily all sorts. 
‘ Metal is requisite in order to strength ’ does not mean all 
kinds of metal collectively. ‘Grold will make a way^ means a 
portion of gold. 

The term ‘ Distribution ’ or ‘ Distributed ’ is a technical, 
but not very suggestive, term for universal quantity. With 
the universal designations ‘ all,’ ‘ every,’ or their equivalents, 
a subject or predicate is said to be distributed ; a particular 
form ‘ some ’ is said to be undistributed. 

3. Propositions are either Affirmative or Negative ; a dis- 
tinction according to Quality. 

A proposition either affirms or denies a predicate of a sub- 
ject; ‘Wine is good,’ ‘wine is not good.’ Two properties 
either co-exist or do not co-exist ; and to be informed of non-co- 
existence is as important as to be informed of existence. ‘ The 
moon is up,’ ‘ the moon is not up,’ are propositions equally valu- 
able as knowledge ; we are guided by the one no less than by the 
othei’. ‘ He is guilty,’ ‘ he is not guilty,’ are fundamentally 
dilierent assertions ; each drawing its own consequences with it. 

Affirmative and Negative propositions are not merely differ- 
ent, they are opposed ,* which signifies that by interpreting* the 
opposition, we can make out all the consequences of the one 
from the consequences of the other. With the same subject 
and the same predicate, affirmation and denial are so implicated 
together, that if we know what the affirmation means, we also 
know wliat the denial means. One effort of understanding 
serves for both. If we are told that ‘ the accused is guilty,’ 
involves a fine of five pounds; we know also that the negative, 
‘ the accused is not guilty’ involves exem[)tion from the fine. 
This is merely an aspect of the Law of Relativity ; according 
to which the knowledge of opposites is one. 

Some logicians have proposed to do away with the distinction 
between affirmative and negative by transferring the sign of 
negation from the copula to the predicate ; ‘ A is not B,’ * A is 
not-B ; ’ ‘penury is not agreeable,’ ‘penury is disagreeable.’ 
There is then the appearance, but only the appearance, of making 
all propositions affirmative. The attempt is illusory, Affirmation 
and Denial belong to the very nature of things ; and the distinc- 
tion, instead of being conceaJod or disguised to make an imaginary 
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unity, should receive the utmost prominence that the forms of 
language can bestow. 

Thus, besides being either universal or partial in quantity, 
a proposition is either affirmative or negative. And, by the 
Law of Relativity, to every affirmative form there corresponds 
a negative form, both understood if one is. 

Negation is complicated by the quantity of the propositions 
opposed. The simplest form is seen in the opposition of a uni- 
versal to a universal — ‘ all diamonds are precious,' ‘ no dia- 
monds are precious,’ or when the subject is a definite indi- 
vidual, as ‘Francis was (or was not) the author of Junius.’ 
When a particular is opposed either to a universal, or to 
another particular, there arise distinct forms of negation or 
contrariet}', which will be described presently. 

^4. The negative words ‘ not/ ‘ no,’ and their equivalent 
prefixes and suffixes, are the explicit forms of negation. 
There are other forms of a less direct kind, 

For the negative of a definite particular proposition, as 
‘ John is here,’ ‘ the day is fine,’ we prefix not to the predicate, 
‘ John is not here.’ For universal propositions, this mode is 
insufficient ; ‘ all planets are round,’ is not negatived by ‘ all 
the planets are not round ;’ the meaning of such an expression, 
according to the idiom of our language, is, that some planets 
may be (and probably are) round, but a reservation is made of 
the rest. We arrive at a thorough negation, to the complete 
denial of the universal affirmation, by prefixing the negative 
adjective ‘no’ to the subject — ‘no planets are round.’ 

‘ No useless coffin enclosed his breast 

Another form, adopted for rhetorical emphasis, is seen in ‘ 'iwt 
a man escaped,’ 

‘ Not a drum was heard, not a funeral note.’ 

The prefixes ‘ in,’ ‘ un’, and the suffix ‘ less,’ are equally 
emphatic. ‘All his actions were just (unjust), wise (unwise), 
prudent (imprudent).’ ‘ The country in stony Arabia is water- 
less and treeless.’ 

Negation may be conveyed by such phrases as ‘ far from, 

‘ the reverse of,’ ‘ on the contrary,’ ‘ wanting or deficient in,’ 
‘devoid of,’ &c. Certain words, as ‘few,’ ‘hardly,’ ‘scarce,’ 
have a positive or negative effect according to the context. 
‘ Few ’ admits a small number, and denies all beyond ; occa- 
sionally it is a polite form of total denial. In some cases, the 
meaning is positive, the stress being laid upon the small 
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is not often that, in dissenting from a Universal Proposition, 
we are able to substitute the opposite universal. We may 
doubt the truth of the affirmation ‘ all stars twinkle ; ’ but we 
cannot carry our denial to the length of Universal Negation — 

‘ no stars twinkle.’ Rarely does any informed person, in ad- 
vancing a universal proposition, go so far wrong, that the 
truth consists in the opposite universal. 

There is the appearance of complete contrariety in the op- 
posing views of the Immortality of the Soul. Christians say 
‘ the souls of all men are immortal ; ’ Buddhists and others say, 

‘ no men’s souls are immortal.’ This, however, is one of the 
instances, where a universal is alike proved or disproved upon 
an individual case. 

In small matters, total contrariety is frequent enough. The 
assertion may be made — ‘ All the voters were bribed,’ and 
may be met with the universal denial — ‘ no voters were bribed 
which is felt to be the strongest denial that can be given. 

Of this opposition, it is remarked, that both cannot be true, 
but both may be false. ‘ All men are wise ’ and ‘ no men are 
wise,’ cannot be both true ; the intention of the one is to de- 
clare the other to be false ; between the two, there is a con- 
tradiction in terms. Yet it is possible that neither may be 
true, that both may be false. The truth may be neither the 
one, nor the other, but something betwixt the two sweeping 
universals ; as, that some men are wise, and some not wise. 
Total contrariety, or complete negation, thus leaves room for 
a middle assertion. 

It is farther pointed out in regard to this opposition, that 
the opposed propositions differ only in quality ; the one affirms, 
and the other denies, of the same quantity, that is to say, the 
universal, 

' ^ 11. A Negation may consist in opposing a Universal Affir- 
mative to a Particular Negative — A to 0, or a Universal 
Negative to a Particular Affirmative — E to I. This is called 
the opposition of Conteadictories. 

Instead of ‘ All men are wise,' ‘ no men are wise,’ we may 
have the opposing couple, ‘ All men are wise,’ ‘ some men are 
not wise; A and 0. So, ‘No voters were bribed’ (E), is 
opposed by ‘ Some voters were bribed ’ (I). Such is contra- 
dictory opposition. 

Of this opposition (as with contraries) both cannot be true ; \ 
but farther, both ca7inot befalse^ or if the one be false the other 
must be true, and if the one be true, tlie other must be false. 
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There is not, as with contraries, an intermediate supposition ; 
there is no middle ground. Either ‘ all men are wise,* or 
‘ some men are not wise either ‘ no voters were bribed or 
‘ some voters were bribed.’ The two opposites are so related 
that we must choose one or other. Hence to this kind of 
opposition belongs that principle first signalized by Aristotle, 
and ever since regarded as a primary Law of Thought — the 
Law or Excluded Middle. 

It is farther noticed, that in contradictory opposition, there 
is change both in the qualitij, and in the quantity of the opposed 
assertions ; while one is affirmative and the other negative 
the one has universal, and the other particular quantity. This 
circumstance, however, instead of increasing, diminishes the 
contrariety. The change from universal to particular quantity 
abates the force of the opposition of quality. 

The application of perhaps the strongest negative word in 
the language, — contradiction — to this kind of opposition calls 
for some comment. In common speech, the person that could, 
in reply to the charge — ‘ All the voters were bribed,’ maintain 
‘ No voters were bribed,’ would be held to have contradicted 
that charge in the most thorough-going way. While the de- 
claration ‘some voters were not bribed’ would be regarded as 
a contradiction, the declaration — ‘ no voters were bribed ’ 
would be held as a conti-adiction in a still higher degree. The 
word ‘contrary ’ would be thought too feeble for universal denial. 

It is apparent, that the logical contradictory, as now defined, 
denies much less than the logical contrary; indeed, denies so 
little, that it excludes the possibility of a smaller denial ; it is 
the m.inimum of denial. For, whereas the affirrner boldly com- 
mits himself, for example, to the broad universal ‘ all men are 
wise,’ the denier, timid and shrinking, ventures only upon an 
exception to the sweep of the rule ; he will not say, ‘ no men 
are wise,’ which would be in common speech the flat contra- 
diction, the thorough negation ; he merely says some men are 
not wise ; he denies so little, as to leave no room for any one to 
deny less. He takes ground so limited, so humble, as to ex- 
clude any more limited, more humble opponent. His ‘ some ’ 
commits him only to the fact of taking an exception. It 
may mean only one ; which of course would be an ‘ excluded 
f middle,’ for who that challenged the assertion ‘ all men are wise ’ 
could say less tlnin ‘ orie man is not wise ? ’ It is shaving the 
universal affirmative by the breadth of a hair that cannot be split. 

The employment of the stronger term for the smaller oppos- 
tion, is explicable thus. Aristotle, in dividing propositions 
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according to quantity — as universal and partial, — put great 
stress upon the difficulty in establishing, and the facility in 
subverting, a universal^ whether affirmative or negative. The 
task of the affirmer is hard, he has to secure every individual 
instance ; the task of the denier is easy, he has but to destroy 
one. If it were necessary, with a view to impugn a universal 
proposition, to establish an opposite universal, the difficulty of 
disproving an unsound generalization would be often insuper- 
able. This, however, is not required. A single opposing fact 
is enough. A hole in a ship’s bottom sinks her as surely as if 
she were torn plank from plank. It is this sufficiency for 
disproof that makes the importance of the limited contradictory 
affirmation. It can be more easily procured than the full 
contrary, and yet it is equally effective. It possesses the 
imposing circumstance of securing great ends by small means. 

There are certain cases where tlie contrary and the contra- 
dictory are the same thing. The first is when the proposition 
is singular or individual : ‘ John is here ’ — ‘ is not here,’ ‘ The 
world was created in time,’ ‘ The world is eternal,’ There is 
no middle ground in such assertions as these. 

Another case is whore a generality stands or falls by an 
individual case, as in Laws of Causation- A single unambigu- 
ous observation (under what is called the Method of Difference) 
will pi'ove Cause and Efiect. If a new metal is discovered, 
and fused on one single occasion at lIoO deg. Fah., we may 
allinn gciKU’ally that the same temperature will always fuse the 
metal. Here contrariety and contradiction are the same. 
The metal either is or is not fused at that temperature. The 
Uniformity of Nature prohibits the middle siqiposition, that 
some portions of the metal may be iused and some not. 

Tlaise remarks serv(‘ to exjilaiu the use of the Law of Excluded 
Middle, by Sir W. Hamilton, in regard to cei't.iin questions, such 
as the Iniinite Divisibility of Matter, Free-IVih, the Eternity of 
the World. ‘ Matter is divisible,’ ‘ matti'r is not divisible ’ — are 
contraries not contradictories ; there may he a middle position — 

‘ seme mattiT is divisible ’—making them hot h false. But Hamilton 
must be understood to assume that Matter, either is a singular 
subject, or is homogeneous to such an extent that w'hat is true of 
one portion must bo true of all, and consequiaitly that the opposi- 
tion above specified comes under contradictory opposition, which 
is governed by the Law of Excluded Middle. Accordingly, he 
maintains that of the opposite alternatives — matter is divisible, 
matter is indivisible ; the will is free, the wall is necessitated — 
one must be true and the other false. 

A farther logical convenience supposed to attach to the con- 
tradictory form is the sub.stitution, for the denial of a universal, 
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of the equivalent, and corresponding affirmation. When A is 
denied, then, in that very act, 0 is affirmed. It being untrue that 
‘ All men are wise,’ it must be true that ‘ Some men are not wise. ' 

The Contrary and the Contradictory are the only important 
forms of opposition. It is usual to add another variety, that 
between a Particular Affirmative and a Particular Negative — 
I and 0 — ‘ Some men are wise,’ ‘ some men are not wise.’ 
So imperfect is this opposition, that there need not be any 
contrariety between the two forms. They are compatible, and 
' are often both true. All that can be said of them is, that they 
cannot he both false ; if it is false that some men are wise, it 
cannot also be false that some men are not wise. But as the 
one predicate may relate to one set of men, and the other predi- 
cate to a different set, there is no real contrariety ; frequently 
the two propositions together give the exact state of the case. 

The name ‘ sub-contraries ’ has been given to these opposites, 
i According to Hamilton, they were brought forward merely as 
completing the logical diagram, called the ‘Square of Opposition.’ 

For the explanation of the diagram, it is farther to be re- 
marked that the relation (which cannot be called opposition in 
the strict sense) between Universal and Particular — A and 
I, E and 0, is called suhalternate^ or subaltern^ the relationship 
of subordination. There is a sufficiently obvious propriety in 
BO designating it. 

Common Square. 

A Contraries. E 



T Snb-Contraries. 0 
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amount of admission ; in other cases, the force is meant to be 
negative, ‘ few will see that day.* 

5. Propositions are either simple or complex, a distinc- 
tion only partially belonging to Logic. 

In a simple proposition, there is but one subject and one 
predicate : ‘ the sun is up,’ ‘justice is excellent,’ ‘ Britain has 
numerous colonies.’ In a complex proposition there are more 
tlian one predicate or more than one subject, or both. 
‘ Britain, France, and Prussia are maritime powers ‘ Britain 
has often been at war, and has acquired foreign possessions.* 
In the first example, three propositions are combined in one 
common predicate ; and should they require to be logically 
canvassed, they must be taken separately ; ‘ Britain is a 
maritime power,’ &c. In the second example, two propositions 
are affirmed, and one implied, although there is but one subject 
‘Britain.’ It is affirmed (1) that Britain has often been at 
war, (2) that Britain has acquired possessions abroad ; and 
the close connexion of the two statements, is meant to convey 
an additional circumstance, namely, that the second fact was 
the consequence of tlie first. As before, these allegations would 
be taken in their se[)arate and simple form, in any question 
as to their truth or falsehood, or as to the evidence in their 
favour. 

The whole of this class might be called Compound, instead 
of complex. Propositions. 

6. The Complex Propositions more especially entering 
into Logic are of two kinds, named Conditional and Dis- 
junctive. Ill these, the separate propositions are conjoined 
in one meaiiiiig. 

The Gonditioval Proposition is extremely common ; it is a 
statement with a qualification ; ‘ if ignorance is bliss, ‘ tis 
folly to be wise’ ; ‘ if every one speaks together, the business 
cannot be done ; ’ ‘ unless rain come, the crops will fail.’ 

This form is also expressed by saying that one statement is 
the consequence of another ; or that there is an affirmation of 
the consequence or connexion of two tacts ; that where one 
fact is present the other lact will tollow, these facts being ex- 
pressed in pro[)ositions. Thus, ‘ the consequence of ignorance 
being bliss is, that it is folly to be wise ; ’ ‘ the consequence of 
every one speaking together, is that no business is done ;’ ‘ the 
consequence of a want of rain will be a deficiency of the crops.* 
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In all such cases, it is only a matter of course, that supposing 
the antecedent present, the consequent is also present. 

The Disjunctive Proposition expresses an alternative : ‘ John 
is either in the house or in the office’ ; ‘ granite is either a 
sedimentary deposit or a product of igneous action ‘ to be or 
not to be, that is the question.’ 

These propositions may be viewed as condensing alternative 
conditions ; ‘ If John is not in the house, he is in the office ; 
and if he is not in the office, he is in the house.’ 

Each class is the basis of a distinct species of logical trans- 
formations, constituting a supposed variety of the Syllogism. 
’The name ‘ hypothetical’ expresses both the conditional and the 
disjunctive forms, and is opposed by ‘ categorical’ which desig- 
nates all other propositions. 

7. The coiubinatioii of difference in Quantity with 
difference in Quality, gives rise to four classes of Proposi- 
tions : — 

(1) Universal Affirmative (A) 

(2) Particular Affirmative (I) 

(3) Universal Negative (K) 

(4) Particulai* N(‘gative (0). 

These propositions are expressed symbolically by the letters 
A, I, E, 0. The first and second forms, the affirmative, derive 
their symbols from the vowels of the word Afflrmo : A being 
the universal, I, the particular affirmative. The third and 
fourth forms, the negative, derive their symbols from the vowels 
of nEgO; E being the universal, and 0 the particular negative. 

A — All men are fallible : all X is Y. 

I — Some men are wise : some X is Y. 

E — No men are gods : no X is Y. 

0 — Some men are not wise : some X is not Y, 

Hamilton's Quamtification of the Predicate, 

6 These are all the forms admitted into the usual 
syllogism, being sufficient for ordinary purposes. We 
may notice, however, in all of them, that the quantity 
spoken of has reference to the subject ; and nothing is said 
explicitly of tlie quantity of the 'predicate. By supplying 
this omission, Hamilton has indicated four additional forms. 

Thus, to take All X is Y : all men are fallible. Y may 
mean some Y or all Y ; some fallible beings or ail fallible 
beings. There are then two forms : — 
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(1) All the Xs are some (a part) of the Ys; all men are 
some (a part of) fallible beings. This is what is presumed to 
be the meaning of the common form, where the quantity of the 
predicate is not stated. As there is no assurance given that 
the Xs are all the Ys — that men are the whole of the beings 
that are fallible — we must leave it to be understood that there 
are other Ys, other fallible beings, and therefore take for 
granted only that men are among the fallible beings, whether 
there be others or not. Usually, we do not concern ourselves 
with this farther enquiry ; it is enough for us to know, on a 
particular occasion, that a certain man, or a number of men, 
are fallible, or that a certain substance is poisonous, without 
determining whether others besides those in hand have the 
same quality. This last is a distinct and superadded enquiry, 
useful in particular situations, but not in all, nor even in the 
majority of instances. The fact is valuable to know that 
‘wines are stimulating or intoxicating,’ whether nr not they 
include the whole of the stimulants. It is a farther discovery, 
having a separate utility, to find that there are stimulants 
besides wines. The common form is suited to the first case ; 
the quantified form — all wines are some stimulants, there are 
other stimulants besides wine — is suited to the second case. 

On the sti'ict Logical sense of ‘ some,’ — some at least, and 
it may be all, — the quantified form ‘all X is some Y’ is the 
same as the unquantified form ‘all X is Y.’ There is merely 
this difference th.at in the quantified form, attention is called 
to the circumstance whether there be more Ys than are Xs ; 
in the common form, no que.stion is raised or even suggested 
as to additional Ys beyond the Xs. If ‘some’ were inter- 
pi’eted in the more fa, miliar meaning ‘ some at most,’ which it 
is apt to be, the particular quantification would not give the 
meaning of the unquantified form. 

It will be seen, in the account to be afterwards given of 
Boole’s Logic, that he finds it necessary to express, by a sym- 
bol, that the predicate of affirmative propositions is taken 
only in part of its extent. 

(2.) With the predicate made universal, the form A becomes 
‘ All X is all Y;’ there are no Ys but the Xs. Such is not 
a usual form of predication. Tii the great mass of positive 
affirmations the predicate is larger than the subject, includes 
it and other things besides : ‘ the coin of the realm is metallic ;* 
there are many things made of metal besides coin. ‘ The stars 
are heavenly bodies,’ but not exclusively so. 

To exemplify this kind of proposition, there are offered such 
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instances as these ; — ‘ Chloride of sodium is common salt,’ 
which means, there is no chloride of sodium but what is 
common salt. But these terms are co-extensive only because 
they are synonymous ; they are two names for the same thing. 
Defining propositions must be co-extensive. 

As an example taken from real propositions, we may have 
this — ‘ All equilateral triangles are all equiangular triangles 
for there are none equilateral but are also equiangular. Such 
cases are not frequent even in the deductions of Geometry, 
where the propositions affirm propria, and not concomitance. 

There are a few cases of unique properties furnishing propo- 
sitions where the subject is as large as the predicate- ‘ Mercury 
is a liquid metal ’ is known to be ‘ all mercury is all liquid 
metal.’ In such instances, it is usual to note the fact, .that 
subject and predicate are co-extensive in the language used ; 
as by saying, mercury is the 07 dy liquid metal ; there is no 
metal liquid at common temperatures but mercury. Being an 
exceptional predication, it receives exceptional notice. Of a 
similar nature is Hamilton's example, ‘ All rational is all 
risible we should say, ‘ only rational beings are able to laugh,’ 

In the more general conjunctions, or concomitance of dis- 
tinct qualities, it is exceedingly rare to find a proposition where 
subject and predicate are co-extensive. Only one unequivocal 
instance can be suggested at the present time, namely, the 
proposition, ‘ all matter gravitates the meaning of which is 
that the defining property of matter — Inertness — is always 
accompanied with the attraction of gravitation. Now, these 
two attributes are co-extensive, and yet distinct ; all matter is 
all gravitating things ; there is nothing devoid of inertia, and 
yet possessing gravity. Even here it may be said, that although 
we can easily suppose inertia without gravity, wo cannot easily 
suppose gravity without inertia. 

P(jlarization and Double Refraction are co-extensive pro- 
perties. 

Mr. De Morgan, as will be afterwards seen, calls the form a 
cor)iphx proposition, being tantamount to two propositions — 
All X is y, and all Y is X. 

Mr. Mill makes substantially the same criticism on Hamil- 
ton’s Quantified forms. Whatever can be proved from “all 
A is all B,” can be proved in the old form from one or both of 
its elements. All As are Bs, and all Bs are As. ‘ Whatever can 
be proved from “ Some, and only some, A is some (or all) B,” 
can be proved in the old lorm from its elements, Some As are 
Bs, some As are not Bs, and (in .the case last mentioneiiy all 



HAMILTON’S QUANTIFICATION, 


89 


Bs are As.’ (Mill’s Hamilton, chap. XXII). To say ‘All 
Philosophy is all Poetry’ is to affirm these two propositions, 
Poetry is Philosophy, and Philosophy is Poetry. 

Tile Particular Affirmative, I, has two forms, when the 
quantity of the predicate is supplied : — Some X is some Y, (the 
understood form), some X is uZ/ Y : ‘ Some planets are some 
celestial bodies ‘some mortals are all men.’ The second is 
the new or additional form. Its best justification is the cir- 
cumstance that, under the common form, we lose predication 
in converting a universal affirmative : thus, All X is Y, all men 
are mortal, become, some Y is X. some mortal beings are men, 
meaning some X, some men, whereas we are entitled to say all 
X, all men. 

These two additional affirmative forms have been admitted 
by some logicians, as Thomson (Laws of Thought) and Spald- 
ing ; and have been made the basis of an extension of the 
syllogism. The universal affirmative — All X is all Y — is sym- 
bolized by U (Thomson) and by A^ (Spalding). The par- 
ticular affirmative with universal predicate is Y (Thomson), 
P (Spalding). 

The additions made by Hamilton to the negative forms, 
E, and 0, have not been received by any other logician. In 
E, ‘ no X is Y, ‘ no men are gods,’ both subject and predicate 
are universal ; there is total and mutual exclusion ; no one 
of the class men is identical with any one of the class god ; the 
coincidence of a man with a god is denied seriatim. The pre- 
dicate here is quantified universjdly. We may, however, state a 
form where the predicate is particular ; ‘ no X is some Y,’ ‘ no 
men are some animals,’ no men are to be found in a certain 
class or species of animals ; there are classes of animals that 
entirely exclude men. If the ‘ some animals ’ could be speci- 
fically defined, as quadrupeds, fishes, &c., the proposition would 
revert to the common form. 

In the Particular Negative, 0, ‘ some X is not Y,’ the sub- 
ject is particular, and the predicate universal. ‘ Some Xs are 
not to be found among the Ys ;’ ‘ some men are not any 
Europeans, are not to be found among Europeans ‘ some 
heavenly bodies do not shine by their own light.’ 

Now, particular quantity may bo assigned to the predicate ; 
which would then be, some X is not some Y ; some of the Xs 
do not occur among some of the Ys. Some men are not to be 
found among some of the mammals. If ‘ some of the mam- 
mals,’ could be rendered specific, as the ‘ carnivorous quadru- 
peds, ‘ the thick-skinned quadrupeds,* we should have the old 
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form of 0. In answer to the objection against the new form, 
that it is never practically realized, Hamilton contends that it 
is the form wherein, exclusively, we declare a whole of any hind 
to he divisible. Thus, in dividing the genus ‘soldier,' we 
should say to ourselves — “ some soldier is not some soldier ; 
for some Soldier is (all) Infantry, some Soldier is (all) Cavalry, 
&c. ; and (any) Infantry is not (any) Cavalry." 

De M organ* s Enumeration of Propositions. 

9. With a view to exhaust all the possible inodes of pre- 
dication, there needs to be a thorough-going expression of 
contraries. 

According to the true view of contrariety, as given by De 
Morgan, the negative is a remainder, gained by the subtraction 
of the positive from the universe ; the negative of X is U — X, 
and may be symbolized by a distinct mark X ; whence X and 
X are the opposites under a given universe ; not-X is x, and 
not-x is X. For, Some Xs are not Ys, we may substitute, 
Some Xs are is ; and so on. 

We have now, instead of the two terms X, Y, the four 
terms X, Y, X, Y. Hence, in room of the one couple, X, Y, to 
be given under the four forms of predication — A, E. I, 0 — we 
have no less than foui* ditlerent couples — X, Y ; X, y ; X Y ; 
X, Y. Every one of these may be stated, as A, as E, as I, or 
as 0. Consequently there are sixteen possible arrangements. 
On examination, however, eight turn out to be repetitions of 
the other eight. 

We may exhibit the sifting operation thus : — Take A, or 
universal afhrmatiou, and express all the four couples accord- 
iiigly- 

(1) All X is Y (the usual form) 

(2) All X is Y (not-Y) 

>(3) Allx (not.X)is Y 

. (4) All X (not-X) is y (not-Y) 

The second — All X is Y (not-Y) — is identical with E, in the 
old scheme — No X is Y. 

The third — All x (not-X) is Y, is the same as no not-X is 
not"Y ; nothing is both not-Xand not-Y ; everything is either 
X or Y. No not-miud is a not-matter ; everything is either 
mind or matter. This is a new form. It means that every- 
thing is either in X or in Y (or in both). 

The fourth — All x (not-X) is Y (not-Y), (all not-mortals are 
not-men), is the same as All Y is X, a new form, so far, that 
the symbols are transposed. 
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Again, putting the four couple? through particular affirma- 
tion (I) 

Some X is Y 
Some X is Y (not-Y) 

' Some X (not-X) is Y 
' Some X (not-X) is y (not-Y) 

The first being the common form ; the second is the common 
particular negative. The third, ‘ Some not-X is Y,’ may be 
transformed into ‘ Some Ys are not Xs,’ or ‘ Ail Xs are not Some 
Ys,' in which shape it is received among the additional forms. 
The last ‘ Some not-X is not Y ‘ some things are neither Xs 
nor Ys all the opposites of X are opposites of Y. Infantry 
is neither cavalry nor artillery ; the negative of X (cavalry) is 
the negative of Y (artillery), that is, infantry. 

The same method pursued with universal, and with particu- 
lar negation, completes the survey, and also yields a new 
form, already quoted, 

Some Y is not X 

which, like the form — All Y is X — is merely the transposition 
of the letters in 0. The author has special reasons for 
including these two varieties among propositional forms. 

Thus, then, in addition to the old fundamental forms, A, I, 
E, 0, we have these four : — 

(1) Every Y is X 

(2) Some Y is not X 
which are A and 0, reversing the terms. 

(3) Everything is either X or Y 

(4) Some things are neither X nor Y 

These last are a contrary couple of Disjunctives, added to the 
four regular forms, which are all Categorical. 

The author next adverts to the compatibility or incompati- ■ 
bility of these various forms. There are three alternatives. (1) 
The separate individuals may be such as can7iot exist together, 
(2) They may be such as 7nust exist together. (3) They may 
exist either with or without each other, in neutral concomitance. 
It is evident, for example, with regard to the old forms that A 
cannot co-exist with E, or with 0 ; if every X is Y, it cannot 
be true, either that no X is Y, or that some X is not Y. 
Again, if A exists, 1 must exist : and so with E, and 0 ; the 
particular is involved in the universal. Lastly, the particulars 
I and 0, may or may not exist together : they are neutral 
concomitants ; ‘ some men are wise,’ and ‘ some men are not> 
wise.’ [Substantially the statement of the Opposition of Pro- 
positions.] 
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From this, the author proceeds to define what he terms a 
complex proposition ; ‘ one involving within itself the assertion 
or denial of each and all of the eight simple propositions.’ 
Thus supposing X and Y to be such that none of the four 
universals are true ; then all the four particulars are true. 
This is one case, called a complex particular. Another case is 
to suppose one of the universals true ; then five others are 
settled, either by affirmation or by denial : and there are two 
concomitants, which however, are contradictions, so that only 
one is true. Of this generic character, there are six modes or 
forms ; one of which has an especial interest. 

The case is this. Let A (the old form), ‘Every X is Y’ be 
true. Then E and 0, are denied, and I, is included (of the 
old forms). Of* the four new forms, the neutral concomitant 
is ‘ Ever}' Y is X ’ : these may co-exist, and when taken to- 
gether make the complex proposition - Every X is Y, and 
every Y is X : in other words, X and Y are co-existent, or 
identical. Now this is Hamilton’s Universal Affirmative, with 
universal quantity in the predicate. All Xs are all Ys. So 
that, in De Morgan’s view, that iorm has no claim to be a 
simple or fundanumtal propositional form ; it is a compound 
or complex proposition, derived from the simple forms, by the 
process now described. He supports this view, by the farther 
allegation, that the proposition in question does not admit of a 
simple denial, as every proposition of a fundamental kind 
should : it is contradicted either by ‘ Some Xs are not Ys’ 
or by ‘ some Ys are not Xs ’ ; that is, by the disjunction 
‘ eitlier some Xs are not Ys, or some Ys are not Xs ’ ; and it 
is not necessary to determine which, so that the contradictory 
is ambiguous or undecided. 

Oppmition of Fropositions, 

" 10. Negation in the full sense is exhibited by opposing a 
Universal Affirmative to a Universal Negative— A to E, 
as ‘ all men are wise, no men are wise.’ This is called, in 
Logic, the opposition of Contraries. 

Contrariety, in this sense, is the setting up of a Universal 
Negative, against a Universal Affirmative, or a Universal Affir- 
mative against a Universal Negative : All X is Y, no X is Y ; 
‘all the ship’s crew perished,’ ‘all the ship’s crew survived.’ 
In point of extent, this is the largest, the most sweeping and 
thorough negation, that can be advanced. The amount of 
knowledge required for such a denial, is at its maximum. It 
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Mr. De Morgan departs from this square on certain points. 
Regarding the words ‘ contrary ’ and ‘ contradictory ’ as the 
same in meaning, he drops ‘ contradictory,’ and applies ‘ con- 
trary ’ to the old meaning of contradictory, that is to the 
diagonal opposition, A — 0, E — I, The opposition of the 
Universals, A— B, he proposes to style sub-contmry ; and the 
opposition of the Particulars, I — 0, which he retains, he calls 
super- contrary. 

If w e were to introduce any innovation of this nature, founded 
on the identity of contrary and contradictory in common speech, 
there would he a greater seeming propriety in the inverting of 
Mr. De Morgan’s designations. The opposition of the UnL 
versals A and E — is full contrariety ; the opposition of the Uni- 
versal to the Particular of opposite quality (however effective 
as a logical instrument) is still but partial contrariety, or 
subaltern contrariety, and would better suit the name ‘ sub- 
contrary.’ A — 0, E — 1. The opposition of the particulais I 
and 0 does not, so far as can be seen, need any descriptive 
name. If it did, ‘super-contrary’ might be taken. 

The supposed square would stand thus ; — 


A Contraries. B 



This form is the following out of the view already taken of 
the imperfect negation of the so-called contradict^^^J^ 
is also so far in harmony with the scheme of undej 

(borrowed from the Parallelogram of Force inter- 

harmony founded on a deeper propriety. ^ d 
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side of the square, and the line of the sabalterns, A I, being 
the side adjoining; the composition of these two, into the 
diagonals, A— 0, or E— I, yields subaltern contraries, contracted 
into sub-contraries. This is not a mere accidental coincidence 
of lano-uage ; it is the expression of the fact that subaltern or 
subordinate contrariety, is a subordinated, narrowed, or partial 
form of contrariety ; a whole is opposed, not by a whole, but by 
a part ; a universal met, not by a universal, but by a particular ; 
giving a diagonal or oblique contrariety, instead of a full or 
total contrariety. 

This is diherent from the common square, as well as from the 
two others given above. Aristotle uses the diagonal for the 
full contrary opposition of the two universals A and E. The 
contradictories, or sub- contraries, A-0, E-I, are the sides (be- 
tween right and left). There is no opposition indicated between 
A and I, E and 0 ; and the second diagonal is left blank, in- 
asmuch as I and 0, are not proper contraries. This square 
has the diagrammatic property of representing the strongest 
contrariety by the longest line, the lino also that bisects the 
figure ; from which arrangement arose the emphatic phrase 
diametrical opposition, to signify the thorough opposition of 
the universals. 

Aristotle's Square. 


Contradictoi'y. 0 



thorough negation, ti. 
knowledge required for 
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Modal Propositiom. 

12. Since, in common speech, Propositions often occur 
in a qualified or modified form, a class was constituted by 
Aristotle for such cases, under the name of Modal Pro- 
positions ; the unqualified forms being called the Pure 
forms. 

If we were to say that, in Geometry, ‘ the conclusion neces- 
sarily follows from the premises,’ the affirmation would be 
called Modal ; it lays down a truth and farther designates it 
as a necessary truth. The contrast of necessary is coritingent^ 
which is also a modal ; the propositions of physical science are 
looked upon as not necessary, but contingent; the facts might 
jxa;^been arranged otherwise. So that besides affirming that 
oxygOT combines with hydrogen, we might call it a * contin- 
gent’ aoctriue or statement. Other generic forms of modal- 
ity, ^inoluded by Aristotle, are the passible^ and impossible ; both 
whi^li ^y qualify propositions. He reduces these four forms 
to ^wy; — necessary and contingent. He was supposed also to 
hstV^takeu in tr^ie and false among the kinds of modality, 
^o^^ongh this is doubted by some, there would be no reason 
■^\j they should not be included. So, probability and impro- 
bability might be likewise admitted. Subsequent logicians 
extended the species of modality to qualifying adjectives or 
adverbs, as ‘ the white man runs,’ ‘ he runs quickly,' Again, 
the qualification of time is an important fact entering into 
many propositions ; he ran yesterday ; he continues running. 

That such propositions are frequently to be found is obvious. 
By Hamilton and the stricter of the formal logicians they are 
excluded from Logic. They clearly do not belong to the narrow 
Formal or Syllogistic Logic. They have reference to the matter 
and not the form of predication. They are included in the more 
comprehensive Logic sketched in this work ; and we can 
easily assign their proper position in the enlarged scheme 
Propositions qualified as Necessary, first give an affirmation, 
and secondly, declare that such affirmation belongs to the class 
of necessary truths, whatever these may be ; whether this 
be true or false depends on a comparison of the marks of the 
class ‘ necessary truths,’ or the connotation of the word ‘neces- 
sary,’ with the affirmation in question. The case falls under 
Deductive Evidence, not formal, but material, like the inter- 
pretation of Law. The same remarks apply to Contingent, 
Possible,, and Impossible propositions. With regard to Proba- 
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hUiiy^ as a modal, a reference would be made to the branch of 
Induction treating of Probable evidence. 

Propositions qualified by present, past, or future time, or in 
any of the tenses of the verb besides the present viewed as the 
universal tense, may be treated as compound propositions ; 
asserting first a fact, and then the time of its happening. 
Another view of these, suggested by Mr. Mill, is to associate 
the tense with the copula. 

In the Appendix (Explanation of Tekms, ModaU) will be given 
the usual statement of the Opposition of Propositions, as applied 
to Necessary, Impossible, and Contingent matter. It is withheld 
from the Text, as being an irrelevant and useless complication. 

IMPORT OR meaning OF PROPOSITIONS. 

13. For laying out the divisions of the Inductive Logic, 
it is requisite to classify propositions according to their 
Import or Meaning. 

Although the special meanings of propositions are as various 
as human knowledge, there are certain highly generalized 
meanings, pointing to difference of Logical Method. 

•/14. To the question, what is, in matter or substance (as 
contrasted with/om), the meaning of a Proposition, Hobbes 
answered that, in a proposition, the predicate is a name for 
the same thing as the subject is a name for. 

Thus, ‘ Aristides is just ’ is a true proposition if ‘just ’ be 
the name of Aristides. ‘ Men are gods ’ is false, because 
‘ god ’ is not a name for man. 

This is true, but not the whole truth. The theory is correct 
so far as it goes, but it does not reach to the final import of 
predication. Hobbes did not advert to the real meaning, which 
is found in the coiinotation of class names. When we say, 

‘ Aristides is just,’ the preliminary question arises, how came 
the name ‘just’ to be applied to Aristides? When the 
word was first determined on, people knew nothing of Aris- 
tides. What they knew was the agreement of a certain 
number of persons in a peculiar feature of conduct ; to that 
agreement was given the name ‘just.’ Any one in after timea- 
found to have the agreeing feature, succeeded to the name ; 
and the meaning of the proposition as regards Aristides is 
that he resembled a number of persons that went before him, 
in a certain point where they resembled one another ; and on 
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account of which, they were named ‘just.’ In one view, 
therefore, the proposition in question is an affirmation of like- 
ness ; but that fact must enter into every proposition asserting 
participation in a community of attributes. More characteristic 
of the case is the feature oi co-existence ; the co-existence of the 
mau Aristides with the quality named ‘just.’ Two things are' 
mentioned ; and these two things are united in predication, 
by declaring their co-existence in one subject. Whether this is 
a typical or representative instance, will be seen, after a fuller 
examination of particulars. 

15. A second theory, sharing in the same defect as the 
foregoing, is that Predication consists in referring something 
to a class, — placing an individual under a class, or one 
class under another class. 

When we say ‘the planets are round,’ on this hypothesis 
the meaning would be, ‘ the class planet falls untler, or is 
enrolled in, the class round;’ ‘Neptune is a planet,’ Neptune 
is in the register of bodies named planets. Or, negatively, 

‘ men are not gods,’ men are not to be found in the list of the^ 
gods. This is both inadequate and incorrect. It confounds 
the connotation of a name with its denotation ; the class 
aitrihute, which is elastic and indeiinite, with the class as 
su})posed to be an aggregate of detinite individuals. The 
meaning of a general name is as extensive as the things that 
possess the attribute; although a certain number of known 
individuals may be recognised as a group, or class, correspond- 
ing to the name, the class must ever remain open to new 
individuals. We have a general name ‘sea,’ which is also a 
class name, in the narrow sense. The individual seas of the 
globe are enumerated in geography ; but these are not exclu- 
sive. We could not i-efuse tlie name ‘ sea ’ to a newly discovered 
individual, because it is not in the old list ; if it possessed the 
common features, we should give it the name at once, and 
write it down in the list afterwards. Most general names 
have no lists or registers of individuals ; we have no exhaustive 
tables of round things, of stars, of coal strata, of whales, or of 
human beings. We have merely points of agreement, defining 
marks ; in other words, a meaning or connotation to each 
term ; the correspondence with this rules the application of 
the word, or the truth or lalsehood of the proposition asserting 
that any individual is round, is a star, and so on. 

In forming a class, we do not, as in forming a society, 
enroll certain detinite individuals, and decide each one’s 
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'pretensions by referring to the roll. We indicate an attribute 
^ or attributes, and test the individual by the presence or the 
absence of the attributes. 

16. There are two ways of arriving at the highest gener- 
alities of Predication. One is a sufficiently wide examina- 
tion of actual propositions in the detail. The other is to 
refer to the classification of ‘ Nameable Things.’ The two 
modes should confirm each other. 

By an examination of pi’opositions in detail, we should soon 
find many of the kind already noted as affirming Co-existence ; 
the co-existence of two things, or facts, or two properties. 
‘Man is mortal,’ is the co-existence of humanity and mortality. 

‘ The fall of the barometer is a sign of rain,’ is the concurrence 
of the two facts, the fall of the barometer and rain. 

We might then turn from co-existeiicc, to its contrasting 
property, ‘ Succession,’ and enquire whether any propositions 
are made up of two or more things affirmed to happen in 
succession. We should find many such. ‘The wind raises 
the sea,’ ‘ the sun is the cause of vegetation,’ ‘ Caesar subverted 
the Roman Republic,’ might all be interpreted as affirmations 
of succession. Speaking generally, wherever there is produc- 
tion, causation, or change, there must be succession ; one state 
of things is followed by another state of things. In cause 
and effect, whicli is a very wide dcpai'tment of human enquiry, 
there is understood to be succession ; something called a cause 
is followed by some other thing, called an effect. 

' We have seen, farther, that in predication, there is involved 
the declaration of Likeness and Unlikeness. This contrast, 
however, is a universal lact inseparable from predication ; the 
very basis of cognition is laid in JJifference and in Agreement. 
But there are certain cases where the specializing point of a 
proposition lies in likeness or unlikeness ; as in propositions of 
Number. ‘ Twice two is four’ is an affirmation of Equality ; 
the test of its truth would be a test suited to ascertain equality 
or inequality. It could not be brought under either co-exist- 
ence or succession in an easy or natural way ; it falls readily 
and fitly under agreement or disagreement in respect of 
Quantity. 

17. A reference to the classification of Nameable Things 
shows the wide compass of these three affirmations — 
Co-existence, Succession, and Equality or Inequality. 

Under Nameable Things (Appendix C), we find attributes 
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special to the Object, attributes special to the Subject, and 
attributes common to both. The attributes common to both 
are Quantity, Co-existence, and Succession. We might, on the 
strength of this enumeration, give, as universal forms of Predica- 
tion ; attributes of the Object, and attributes of the Subject, 
declared as agreeing or disagreeing in Quantity^ as Go-existing^ 
or as Successive. 

18. L Propositions of Quantity include the whole of 
the Mathematical sciences, and all the applications of 
number to quantity in every science and art. The predi- 
cation is equality or inequality. 

Thus, in Arithmetic, the addition and subtraction of num- 
bers, the multiplication table, and the rule of three, — which 
are the fundamental processes — are affirmations of agreement 
or disagreement in quantity. Three and four is seven ; five 
from nine leaves four ; six times eight is forty-eight ; as two 
is to ten, so is six to tliirty, — are affirmations of equality or 
agreement in numerical quantity. 

The propositions of geometry may all be resolved in like 
manner. The angle in a semi-circle is equal to a right angle. 
A sphere is equal in bulk to two thirds of the circumscribed 
cylinder. Two sides of a triangle taken together are greater 
than the third (Inequality). 

In Algebra, we need allude only to the extensive process of 
manipulating by ^Equations. 

In every art and in every emergency of life, occasion arises 
for measuring quantity, that is for declaring equality and in- 
equality, greater or less. Even when the quantity does not 
admit, of numerical statement, as in shades of feeling and of 
liuman character, we still express and compare quantity ; we 
call one man more energetic, more far-seeing than another. 

19. It is the characteristic of the Sciences of Quantity 
to be purely Deductive Sciences. They have Inductive 
foundations like all the rest, but the chief labour attending 
them consists in purely deductive operations. 

This determines the Logical Method and the Logical Depart- 
ment of Mathematics. All that is peculiar in the science 
belongs to the branch of Logie named Deduction. 

20. IL Propositions of Co-existence are of two kinds. 
In the one kind, account is taken of Place ; they may be 
described as propositions of Order in Place. They refer 
purely to the Object, or Extended World. 



IMPORT OK MEANING OF PROPOSITIONS. 

The Object, or Extended Universe is a vast array of things 
distributed in space ; they are said to have place, or a mutual 
relationship as to extension. Thus, the stars are arranged in 
the celestial vault at dehuite distances. Geography is a body 
of propositions of order in place ; an ocean, a mountain chain, 
a river — are described geographically as having local situa- 
tion with reference to other things ; to these are applied the 
more purely mathematical or quantitative propositions of mag- 
nitude. 

Some propositions of Place affirm nothing beyond containing 
and conffiined ; they declare one thing to be either in or out 
of another thing; — John is in the room; the constellation 
Orion is in the northern hemisphere ; St. Helena is in the 
South Atlantic; The British Museum contains the Portland 
vase. These may be called the more vague and indetermin- 
ate propositions of quantity. The degree of precision, in this 
case, depends upon the relative magnitudes of the container 
and of the contained. A thing affirmed to be in a house is 
better defined than a thing in a town, and not so well as a 
thing in a drawer. 

Another mode of giving order in place is to affirm close 
proximity. One thing outside another, but in contact with it, 
has a definite position, expressed by such forms as ‘ by,’ ‘ by 
the side of,’ ‘ close to,’ ‘ above,’ ‘ beneath.’ If there be an 
interval, a measured distance must be assigned. 

The more precise propositions of Order in Place are those 
that declare mutual position by numerical statements of dis- 
tance or extension ; to which form every fact of order in place 
might be reduced, if we had sufficient knowledge, and if we 
thought it necessary or desirable. Thus, the mutual position 
of the stars, in the sphere of the sky, is stated in terms of 
angular measurement ; the position of places in the earth is 
given by latitude and longitude, and also, if need be in linear 
distances. The determination and the expression of this rela- 
tionship, therefore, may be wholly referred to Arithmetic and 
Geometry. The precise statement of relative position is the 
peculiar province of Analytic or Co-ordinate Geometry. 

The description of all objects of the external world having 
parts, or a defined structure, demands propositions of Order in 
Place, according to some one of the foregoing methods ; as 
buildings, machinery, plants, animals, aggregates and collec- 
tions of objects. 

21. The second form of Co-existence may be designated 
Co-inherence of AUrihutea. 
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This is a distinct variety of Propositions of Co-existence. 
Instead of an arrangement in place, with numerical intervals, 
we have the concurrence of two or more attributes or powers 
in the same part or locality. A. mass of gold contains, in every 
atom, the concurring attributes that mark the substance- 
weight, hardness, colour, lustre, incorrosibility, &c. An animal, 
besides having parts situated in place, ha,s co-inhering func- 
tions in the same parts, exerted by the very same masses and 
molecules of its substance. Every blood corpuscle has a 
plurality of relations, indivisible and inseparable. 

The Mind, which affords no propositions of Order in Place, 
has co-iiiheririg functions. We affirm mind to contain Feeling, 
Will, and Thought, not in local separation, but in commingling 
exercise. Every pleasurable feeling has its power of acting 
on the will and of impressing the memory ; all the attributes 
are joined in the unity of the mental being. 

A wide range of Scientitic knowledge is comprised under the 
present head. The concuiTing properties of minerals, of plants, 
and of the bodily and the mental structure of animals, are 
united in affirmations of co-inherence. The investigation of 
these concurrenees, whether special or general, is a branch of 
sedentitic method, or of Logic, coming under Induction, al- 
though not the largest portion of the Inductive department. 

22. 111. Under Succession, there are also two kinds of 
Propositions. By the first is predicated Order in Time. 

This is Parallel to Order in Place, under Co-existence. Many 
propo.sitions consist in assigning the order and sequence of 
events, without intimating any closer relationship. The world 
being constituted on the principle of change, tliere is a serial 
order in its phenomena, which may be given in narration. 
Spring is preceded by winter, and succeeded by summer ; 
infancy is followed by youth. The treaty of 1815 followed 
Waterloo. 

The position of events may be defined by their close succes- 
sion. First the seed, then the ear, then the full corn in the ear. 
Henry Vi II, succeeded Henry VII, and preceded Edward VI. 
A serial order being given, the position in the order is fixed 
either by contiguous events, or by a numerical position, as the 
sixth Earl. 

Here, too, as in order in place, the precise method consists 
in the use of numbers. The flow of time being divided into 
ymars, months, days, hours, &c., the position of any occurrence 
is given by numbers and by fractions of numbers. This is 
merely another application of Arithmetic. In the complioa- 
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tions of Astronomy, tbe element of time may require difficult 
algebraical forraulm. There is, however, no new and distinct 
department of scientific enquiry involved in propositions of 
mere sequence in time, however accurately they may be inves- 
tigated and recorded. 

23. The second mode of Succession, is that denominated 
Cause and Effect. The largest part of Induction is occupied 
with this department. 

Cause and Effect appears under the guise of Succession, but 
contains sometliing beyond the sequences above considered. 
There is supposed to be a certain bond or nexus, a determining 
power or agency, whereby the one gives birth to the other. 
Propositions of Cause and Effect are such as these : — the ex- 
plosion of gunpowder ])ropels a cannon ball ; tbe combustion 
of coal converts water into steam ; light is an agent of decom- 
position ; anxiety wears the constitution ; a good harvest 
makes prices fall ; Demosthenes incited the Athenians against 
Philip. 

The Logic of Induction is occupied first with propositions 
of Co-iNHEiUNG Attribute.s ; secondly, and mainly, with pro- 
positions of Causation. Although the foundations of the 
science of Quantity are also inductive, yet so limited and simple 
is the induction, that it may be sufficiently noticed in the ac- 
count given of this department under Deduction and the 
Deductive Sciences. 

The foregoing is a modification of Mr. Mill’s scheme of the 
Import of Propositions in the final analysis, conceived with the 
view of ascertaining the divisions of Logic. 

/ Mr. Jilill enumerates five ultimate predicates, or classes of 
predications — Existence, Co-existence (including Order in 
Place], Succession, Causation, Resemblance. 

Apart from Existence, these are substantially the classes 
here adopted. Co-existence, as explained by Mr. Mill, com- 
prises Order in Place, and also the Properties of Kinds (Book 
III. Chap. XXII), which are given above under ‘ co-inhering 
attributes,’ By Succession, is meant tbe looser successions 
included under Order in Time. The successions of Cause and 
Effect are given in a distinct and co-ordinate predicate — Causa- 
tion, Under Resemblance, Mr. Mill indicates propositions ex- 
pressing the identity of the things discovered to be identical, 
as, for example, in classification ; but this underlies all pro- 
positions where there is generality, and does not mark off a 
scientific department. In the end, however, he gives as the 
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special science of Resemblance, propositions of Quantity, or 
Mathematics. 

/With regard to the predicate Existence, occurring in certain 
propositions, we may remark that no science, or department, of 
logical method, springs out of it. Indeed, all such propositions 
are more or less abbreviated, or elliptical ; when fully expressed 
they fall under either co-existence or succession. When we say 
there eonsts a conspiracy for a particular purpose, we mean that, 
at the present time, a body of men have formed themselves into 
a society for a particular object ; whicli is a com})lex affirmation 
resolvable into propositions of co-existence and of succession 
(as causation). The assertion that the dodo does not exist, 
points to the fact that this animal once known in a certain 
place, has disappeared or become extinct ; is no longer associated 
with the locality : all which may be better stated without the 
use of the verb ‘exist.’ There is a debated question — Does 
an Ether exist ? but the correcter form would be this — ‘ Are 
heat and light and other radiant iniiuences propagated by an 
etherial medium diffused in space ; ’ which is a proposition of 
causation. In like manner the question of the Existence of a 
Deity cannot be discussed in that form. It is properly a ques- 
tion as to the First Cause of the Universe, and .‘is to the con- 
tinued exertion of that Cause in providential superintendence. 

EQUIVALENT PROPOSITIONAL IMRMS — IMMEDIATE, OR 
APPARENT INFERENCE. 

24. Great importance often attaches to the equivalent 
modes of expressing the same fact, assertion or proposition. 
The transforming of one expression to another is so far an 
aid to reasoniug as to be sometimes termed ‘ Inference.’ 

The enumeration of Equivalent Forms is as follows ; — 

I. Universal and Particulars. 

II. Greater and less in Connotation. 

III. Obversion. 

IV. Conversion. 

y. Hypothetical Inference. 

VI. Synonymous Propositions. 

The first to the fifth, inclusive, are each conducted on a de- 
finite plan, admitting of precise rules. They are, therefore, 
the properly logical nuides. The sixth, — Synonymous expres- 
sion— is indefinite and various ; so that, although deserving of 
notice, it is not reducible to rule. 
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It will appear, in the course of the exposition, that in none 
of these cases is there Inference properly so called, that is to 
Bay, the transition from a fact to some different fact ; there is 
merely the transition from one wording to another wording of 
the same fact. Hence, the designations ‘ hmnediate Inference, ' 
and ^ Apparent Inference,’ to distinguish the process from 
Mediate or Real Inference. 

Universal and Particulars — Greater and Less in Denotation. 

25. A Universal Proposition and its constituent particu- 
lars being the same, there is no real inference, but a repetition, 
in saying All A is B, therefore Some A is B ; all men suffer, 
therefore some men suffer. 

A Universal Proposition is the summed up equivalent of 
many particular propositions, and has no force beyond, or apart 
from the particulars. Hence, when we state a particular case, 
we do but resolve the universal into its elements, and take these 
individually as they were before the universal was formed. ‘All 
the houses of the street are newly built’ is a mere summary or 
abbreviation of the separate enumeration— No. 1 is new, No. 2 
is new, and so on. To say ‘ all the houses are new,’ therefore 
‘ No. 6 is new,’ is not to make an advance in knowledge, but to 
fall back upon one of the constituents of the general proposition. 
The law of Consistency requires that whoever asserte a fact 
universally must be prepared to abide by it in each particular 
instance. A shopman advertises a number of articles at a 
shilling each ; the buyer, taking him at his word, chooses some 
one article, and puts down a shilling. 

Greater and Less in Connotation. 

26. In regard to the Connotation or Comprehension of a 
term, it is no inference to affirm the less after assuming the 
greater. 

When we say ‘ John is a man,’ we say that he has each and 
all of the properties connoted by, or comprehended under 
‘ man.’ It is no new affirmation, therefore, but merely unfold- 
ing in the detail what is already summed up in the aggregate, 
to say John is a living creature, an animal, a compound of body 
and mind. Whoever is not prepared to admit these affirma- 
tions, should not declare John to be a man. 

In maintaining th^t ‘ quadrupeds are endowed with mind,’ 
we hold that they possess Feeling, Will, and Thought. It 
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is, therefore, not a real inference but a mere iteration, to add 
‘ quadrupeds feel, ’ ‘ quadrupeds will.’ 

When we affirm that a certain substance is arsenic, we affirm 
of it ail the known properties of arsenic. It is an equivalent 
or identical proposition to say, ‘ the substance is poisonous.’ 

These affirmations of the properties of things in the detail 
have already come under our notice, as verbal, essential, or 
identical propositions. 

We must consider ourselves at liberty to join or disjoin the 
attributes of a thing, without real inference. We may say 
either ‘ Socrates was wise, virtuous, and a martyr,’ or ‘ Socratee 
was wise,’ ‘ Socrates was virtuous,’ ‘ Socrates was a martyr,’ 
Given an aggregate or compound proposition, we may reduce 
it to its elements ; given a number of elementary propositions, 
we may compound them into one. The operation lies more in 
the grammar than in the sense. 

‘ Socrates was virtuous,’ ‘ there was one man virtuous,’ — 
may be held to be a purely equivalent form. If we enquire 
into the meaning of the word Socrates, we find ‘ among other 
things ’ that it means ‘ a man,’ ‘ one man,’ and to say ‘ one 
man was virtuous ' is no new meaning, but a part of the ori- 
ginal meaning. So, after saying, ‘ Socrates was virtuous ’ and 
‘ Socrates was poor,’ there is no inference in saying ‘ one man 
was virtuous and poor,’ or ‘ one poor man was virtuous.’ This 
example has some importance in the theory of the Syllogism. 

Under the designation — Immediate Inference by Added De- 
terminants, the following case is given (Thomson’s Laws of 
Thought) ; — ‘ A negro is a fellow-creature ; therefore a negro 
in sullering is a fellow-creature in sufiering.’ This seems 
self-evident, but it is somewhat different from the other cases. 
It resembles the following mathematical inference : A = B,- 
whence A -j- C = B -j- C ; which is not an immediate judg- 
ment, but deductively inferred from the axiom — ‘ The sums of 
equals are equal.’ 

Even allowing the axiom of addition of equals for such a 
case, we must be cautious in applying it without regard to the 
matter, seeing that the same addition may not have the same 
effect upon both sides. ‘ Beauty is pleasure ; hence beauty in 
excess is pleasure in excess,’ is not a safe inference ; the quali- 
fication does not operate precisely alike upon both subjects. 

^ Obversion. 

27. In affirming one thing, we must be prepared to deny 
the opposite ; ‘ the road is level/ ' it is not inclined/ are 
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not two facts, but the same fact from its otiicr side. This 
process is named Obversion. 

On the principle of Relativity, every statement has two 
sides, as a part of its nature : there is always something to be 
denied when any one thing is affirmed. Whoever is ‘ wise’ is 
‘ not foolish ; ’ we must grant both propositions or neither. In 
this we make no march, no addition to our knowledge ; the 
utmost that we do is to give completeness to the statement, 
there being usually an ellipsis or omission of the co-related 
fact. ‘ This end of the magnet is not the north end ; therefore 
it is the south end,' is no inference; if it is not north, it is, 
by necessary implication, south. ‘ I don’t like a curving road, 
because I like a straight one,’ is a childish reason, being no 
reason at all, but the same fact in obverse. 

To each of the four Propositional Forms, A, I, E, 0, there 
is an obverse form : — 

Thus, in A, 

Every X is T ; every man is mortal, 

We first ohvert the predicate^ 

Every X is not Y ; every man is immortal, 

And next the sign of negation. 

No X is not T ; no man is immortal. 

So, all inert matter gravitates, no inert matter (not-gravitates) 
fails to gravitate. All gold is precious, no gold is (not-precious ) 
worthless. All virtue is profitable, no virtue is (not-profitable) 
useless, devoid of utility. PYeedom of Trade tends to peace ; 
freedom of Trade averts war. All knowledge is useful ; no 
knowledge is useless. 

To obvert I, 

Some X is T ; some men are wise, 

Ohvert the predicate, and prefix the sign of negation 
Some X is not not*T ; some men are not (not-wise) foolish. 
Some stones are precious ; some stones are not (not-precious) 
worthless. Some virtues are burdensome ; some virtues are 
not (not-burdensome) easy. 

For E, 

No X is T, no men are gods. 

The obverse is, 

All X is nohY ; all men are no-gods (excluded from the gods). 
No crows are white ; all crows are excluded from white 
things, are of some other colour than white ; or, if the universe 
of the predicate ‘ white,’ be not colours, but white and black, 
‘all crows are black.’ 
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The rule here is the opposite of the rule for A : ohv&rt the 
predicate, and remove the negative sign. 

The obverse of 0, 

Some X is not Y ; some men are not wise 

Some X is not-Y ; some men are (not-wise) foolish. 

Some of the erew Vere not saved ; some were (not saved) lost. 

The rule still is ohvert the predicate, and remove the negative 
sign, which is to change tlie quality of the proposition. 

The Universal affirmative with universal quantify in the pre- 
dicate, — ■ 

All X is all Y ; all inert things are all gravitating things, is 
obverted to the same form as the obverse of A. 

Xo X is not-Y ; no inert things are found among things that 
do not gravitate. 

All equilatenil triangles are nil c(|uiangular triangles ; no 
equilateral triangles are to be found among tiianglcs with un- 
equal angles. All double-rel'racting bodies are all bodies that 
polarize light ; no double-T’cfracting bodies are to be found 
among bodies that do not polarize light. 

The Particular Affirmative with a iinivorsal predicate, Y has 
the same obverse as I. Some X is all Y ; some mortals are 
all men. Some X is no not-Y ; some X is not to be found 
among not-Ys. Some mortals are not to be found among 
objects that are not men. There is a class or group of mortals 
that you will not discover among the brutes (Universe Ani- 
mals), among the plants (Universe organized bodies). 

Material. Obversion. 

28 . There are Obverse Inferences justified only on an 
examination of the matter of the proposition. 

Prom ‘ warmth is agreeable' we can affirm, by formal ob- 
version, * warmth is not disagreeable, and not indifferent.' We 
cannot affirm, without an examination of the subject-matter, 
‘cold is disagreeable.’ 

There is a mode of inference, included by some logicians 
among Immediate Inferences, whereby we might say, ‘ the 
absence of warmth is the absence of an agreeable thing.’ This 
granted, we are still a good way from ‘ cold is disagreeable.* 
We must be able to say farther — ‘ the absence of warmth is 
the same as cold, and the absence of the agreeable is the same 
as the disagreeable.’ But we are not entitled to say this, ex- 
cept on a reference to the fact ; and such a reference teaches 
ns that the absence of warmth may not be the same as cold, 
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and the absence of the agreeable not the same as the disagree- 
able ; there is a possible nentral state in both cases. Bat the 
same experience teaches ns that in an actual state of ]ileasur- 
able warmth, the sudden change to cold is also a change to the 
disagreeable. Whenever an agent is giving us pleasure in 
act, the abrupt withdrawal of that agent is a positive cause of 
pain. On the faith of this induction, we can obvert ma- 
terially a large number of propositions regarding pleasure and 
pain, good and evil. If the sight of happy beings gives 
pleasure, we may infer, not by formal implication, but by 
material or real inference, that the sight of unhappy beings 
gives pain. The inference is a consequence of the laws of our 
sensibility. While the sight of happy beings is giviijg ns 
actual pleasure, any sudden withdrawal or disturbance of that 
sight is a painful shock or revulsion. What is more, the 
organization formed to take pleasure in happy beings, is oy 
that very circumstance formed to take pain at the sight of the 
unhappy. So we cannot take pleasure in opposing facts * - 
praise and blame ; we cannot become indifferent to the one 
without becoming indifferent to the other. 

Prom ‘ War is productive of evil,’ we cannot say by formal 
obversion, ‘ Peace is productive of good.’ As before, ‘ the 
cessation of war is the cessation of an evil,’ and is therefore 
good, in accordance with the law of our sensibility that the 
remission of a felt pain is a pleasure. 

It is a true inference, but not a formal implication^ that if an 
upright minister gives public confidence, a shuffling minister 
causes mistrust. Provided the public confidence is owing to 
the minister’s uprightness, the replacing of that quality by its 
material opposite must produce the opposite of confidence. 

The remark is sometimes made, ‘government has great 
power for evil, and but little power for good.’ Rigidly ex- 
amined, this is a contradiction. He that is able to do us a 
great harm is able to refrain from that harm, and to make all 
the difference in our lot between our present tolerable condition 
and a condition of intolerable misery. The saying is true to 
this extent, that government interference, exerted for bad, could 
cause more misery than the same interference, exerted for good, 
could cause happiness. 

‘Cold kills animals,’ does not necessitate ‘heat keeps them 
alive.’ By a material inference from the law of causation, we 
are entitled to say, keep away the cold that kills, and, so far as 
that agency is concerned, the animals will live. This is not 
formal implication ; it is a certainty grounded on causation. 
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‘ Force compresses bodies,' does not justify ‘ the withholding 
of force expands them/ We can say only, ‘ the absence of 
force leaves bodies in their uncompressed state.’ This, in like 
manner, is a material inference from causation. 

If ‘ knowledge is good,’ we must concede the obverse, 

‘ ignorance is bad,’ but not by formal implication. Whatever 
amount of good, knowledge, as knowledge, is capable of doing, 
must be lost according as knowledge is withheld. 

Aristotle says, ‘ the beneficent man loves those he has done 
good to.’ There is a familiar saying that may be given as a 
material obverse, ‘ we hate those we have injured.’ By the 
laws of our sensibility, the two facts are mutually involved ; 
although there are limitations that we learn by an induction 
from the facts. 

Conversion. 

' 29 The Logical doctrine of the Conversion of Proposi- 
tions is a case of equivalence. In Conversion, the Subject 
and the Predicate of a Proposition exchange places. 

The Proposition X is Y converted, becomes Y is X ; X is 
not Y, Y is not X ; men are mortals, mortals are men. 

The simple reversal of subject and predicate does not always 
give an equivalent form : ‘ all men are mortals ’ is not the 
same as ‘ all mortals are men.’ This arises from the circum- 
stance — taught us by our knowledge of things, and not 
discoverable by the examination of forms — that there are other 
mortals besides men. In all such propositions, therefore, a 
qualification must go along with the reversal of the terms. 

(1) In the forms E and I, the reversal of the order of the 
terms needs no qualification. Accordingly, this is termed un- 
qualified, or Simple Conversion. ‘No X is Y,’ is commutable 
into ‘ no Y is X,’ without alteration of meaning. If ‘ no men 
are gods,’ ‘no gods are men;’ the proposition declares mutual 
exclusion or incompatibility, and we are at liberty to signify 
the exclusion from either side ; X excludes Y, and Y equally 
excludes X. No crows are red ; no red objects are crows. No 
chemical combinations take place in fluctuating proportions ; 
no combinations in fluctuating proportions are chemical. 

In I, ‘ Some X is Y,’ ‘some minerals are crystals,’ we can 
say, by simple reversal, Some Y is X, some crystals are mine- 
rals. Some water is pure, some pure material is water. It is 
as when two areas cover one another partially ; the partial' 
coincidence is expressed from either side without change of 
signification. 


8 
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In a simple conversion of thisliature, ‘ some ’ has a different value 
in the two propositions, unl^ the predicate and the subject are 
co-extensive. Thus, in th^ couple, — ‘ Some men are dark-haired,’ 
‘ some dark-haired beings are men,’ — ‘ Some men,’ as compared with 
‘ all tnen,’ is a larger fraction than ‘ some dark-haired beings,’ as 
compared with ' all dark-haired beings.’ 

(2) In converting A, the universal allirmative, ‘ All X is 
Y,’ ‘ all tires give heat,’ we have to qualify or limit the subject, 
Some Y is X, some sources of heat are tires. There may be 
other Ys besides the Xs, and other sources of heat besides fires ; 
so that we must leave the possibility open, which would not be 
done in simple conversion — (o,// Y is X, all sources of heat are 
tires). To this qualifu'nKj coinnTsion, Ltgicians a])])ly the de- 
signations LvmiUiiiou, iiini per accldens. Tlie Greek original of 
Ai'isfotlewns more descriptive, Acaia pepos', ‘partitive’ con vm-sion. 

One of the recommendations of the thorongh-going quantifica- 
tion scluime of Hamilton, is that it anticipates this necessity of 
qualifying the new subject. The proposition being expressed, 
in the first instance, as All X is some Y, or all X is all Y, as 
the case may be, the converse is Some Y is all X, or all Y is 
all X. ‘ All men are some frail things;’ some I'rail things are 
all men. 

By far the most fertile source of purely syllogistic fallacies 
is the tendency of the mind to convert universal affirmatives 
without limitation. The usual form ol’ the language, All X 
is Y, unless we are specially put on our guard, is apt to be 
interpreted, as if X and Y were co-extensive ; in other words, 
we are disposed to regard it as justifying the simple conver- 
sion, all Y is X. The errors of syllogism to be afterwards 
pointed out, under such names as Undistributed Middle, and 
Illicit Process, mostly grow out of this subtle error of conver- 
sion, When it is said, ‘All powerful minds have large brains,’ 
the hearer readily slips into the unlimited converse, ‘ All large 
brains indicate ])Owerful minds.’ This fallacy of conversion 
is of frequent occurrence ; and there is no more useful appli- 
cation of Logical forms than to warn against it. The best 
warning, however, consists in multiplying examples to show 
that, in universal affirmative propositions, the subject and the 
predicate are very rarely of equal extent ; and that, when 
they are equal, it is usual to make known the fact by some 
form of language. 

A few instances are subjoined. ‘Ill doers are ill dreaders,’ 
does not suppose that ‘ 111 dreaders are ill doers ’ ; there may 
be many causes of dreading evil, besides having done evil. 
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‘ All protostants exercise the right of private judgment ; ’ so 
do other persons besides; hence we cannot say that whoever 
exercises private judgment is a protestant. 

‘ All beautiful things are agreeable ’ ; beautiful things, how- 
ever, do not exhaust all that is agreeable ; there are more agree- 
able things than there are beautiful things. 

‘ All virtue conduces to the good of mankind it does not 
follow tliJit whatever conduces to the good of mankind is vir- 
tuous. ‘ The good of mankind ’ is a much wider meaning than 
virtue. 

‘ All the pleasures of the imagination,' says Addison, ‘ arise 
from the great, the uncommon, and the beautiful.’ He must 
be supposed to mean that the sources of these pleasures are 
found among things that are great, among things that are un- 
common, and among things that are beautiful. But the classes 
‘ great ’ and ‘ uncommon ’ must contain many objects besides 
those yielding imaginative pleasure. If this is not the case 
with the ‘beautiiul,’ it is because ‘beauty’ and ‘imaginative 
pleasure ’ are almost synonymous. 

When Sir G. C. Lewis remarks that ‘ Historical evidence 
requires contemporary reylstraiion,' he does not mean that con- 
temporary registration will of itself make historical evidence. 
This is one condition, but there are other conditions besides. 

The universal affirmative, when stated in Comprehension, or 
Connotation, — ‘ the jjroperty A is accompanied by the property B,’ 

‘ th(3 attributes of man are accompanied by attributes mortal,’ is the 
form least favourable to suggest a limited or qualified conversion. 
We are still more disposed than with the form of Extension, to 
convert siiiq)ly ; — ‘ the attribute mortal is accompanied by the 
attributes of men.’ Hence, for all the purposes of the Syllogism, 
the proposition in Extension is alone useful ; the fact being borne 
in mind, however, that the Extension is determined by the Connota- 
tion. 

(3) In converting 0, the Particular Negative, (Some X is not 
y, Some men are not Eiiglislimen) a complex operation is 
necessary. Simple conversion — Some Y is not X, Some 
Englishmen are not men — does not apply. Two steps have to 
be gone through, first, obversion^ and secondly, simple conver- 
sion. 

Thus, by ob version. 

Some X is not-Y (something that is iiotY), 

Some men are not-Englishmen (out of the class Englishmen). 

These obverted forms are Particular Affirmatives, and are 
therefore converted simply : — 

Some not-Y (something not Y) is X. 
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Some beings that are not Englishmen, are men. 

‘ Some men are not wise.’ By obversion, 

Some men are not-wise (foolish). 

By simple conversion, 

Some foolish beings are men. 

The names given to this compound process are conversion 
by Negation^ or Contraposition . It might also be called Oh- 
verted Conversion. 

A similar operation may be performed upon A, the Universal 
Affirmative, so as to yield an equivalent negative form with 
transposed terms. The reduction of the syllogistic mood 
named Baroko^ requires this operation. 

Thus, 

All X is Y, 
gives, by Obversion, 

Xo X is not-T. 

which, by simple conversion (of E), is 
Xo not-Y is X. 

Or, 

All men are mortal 
Xo men are immortal 
Xo immortals are men. 

In the same way, ‘ All the righteous are happy,’ is con- 
verted into ‘Xo unhappy persons are righteous.’ 

Hypothetical Inference. 

30. Hypothetical Propositions are of two kinds — Con- 
ditional and Disjunctive. They have been treated as the 
basis of a distinct form of Syllogism, called the Hypotheti- 
cal Syllogism. 

If the education of children is neglected, they will grow up 
ignorant,’ is regarded as the major premise of a syllogism ; 
and by adding, as minor, ‘ now certain children have been 
neglected,’ we are entitled to the conclusion, ‘ they will grow 
up ignorant.’ This has been called a Hypothetical Syllogism 
(Conditional). By a Disjunctive Proposition (A is either B or 
C), coupled with a proposition giving one alternative (A is 
not B), we seem to infer the other alternative (A is C); which 
would be a Disjunctive Syllogism. 

In his Lectures on Logic, Sir W. Hamilton, following the usual 
practice, takes up hypothetical reasoning after Syllogism ; but in 
the notes at the end, published after his death, he prefers to treat 
it as a case of Immediate Inference. Mr. Mansel, also, argues that 
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hypothetical reasoning, so far as it is purely logical, is purely cate- 
gorical. The obvious differences between the syllogism and hypo- 
thetical reasoning are (1) the absence of a middle term; in the 
hypothetical syllogism all the terms are introduced in the so-caUed 
major; (2) the minor and the conclusion indifferently change 
places, and each of them is merely one of the two members con-v 
stituting the major; (3) the major (so-called) consists of two 
propositions, the categorical major of two terms. 

The Conditional form applies in the first instance to cause and 
effect. If the cause is present the effect is, and if the effect is 
absent the cause is absent. But the same form holds good when 
one thing is the sign of another, or is constantly associated with 
that other. 

Boole and De Morgan are of opinion that the hypothetical in- 
ference is not different from immediate inference. Boole observes 
in his ‘ Laws of Thought’ (p. 241) that the hypothetical syllogism is 
no syllogism at all, as it n(;cd contain no more than two terms. 
De Morgan says — ‘ The law of thought connecting hypothesis 
with necessary consequence is of a character which may claim to 
stand before syllogism, and to be employed in it, rather than the 
converse.’ (Syllabus, p. GO). 

31. In the Conditional Proposition — If A is B, C is D, 
the equivalent is — A being assumed to be B, it follows 
that C is I ). 

There is qo inference in this case. Accepting ‘ A is B/ wt 
accept ‘ C is D ;’ this is another expression for the same fact. 
‘If the weather continues fine, we shall go to the country’, 
is transforinable into the equivalent form ‘ The weather 
continues fine, and so we shall go to the country.’ Any 
person alfirming the one, does not, in affirming the other, de- 
clare a new fact, bat the same fact. No new matter is intro- 
duced into the assertion ; it is a pure instance of the Law of 
Consistency. When a buyer offers a seller a certain price for 
an article, and the seller says, — Here, then, is the article — the 
buyer is only consistent with himself in paying the price. Yet 
this is all that is done in a supposed conditional inference. 

A second form of so-called conditional inference, is that the 
denial of the consequent is the denial of the antecedent; 

‘ C is not 1), therefore A is not B.’ If the weather is fine, 
we go to the country;’ ‘we are not going to the country, 
therefore the weather is not tine ’ This is still mere formal 
equivalence. It is implied in what has already been stated. 
It is not a distinct fact, but the same fact, in obverse. ‘ X is 
followed by Y ’ implicates one of two statements ; X has 
happened, hence Y has followed ; or, — Y has not happened. 
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hence X has not happened (if it did, Y would follow). Such 
is the two-fold bearing of a conditional proposition. 

It is laid down, as part of the tlieory of Conditional Proposi- 
tions, that the granting of the consequent does not prove the 
antecedent ; the assertion ‘ C is D,’ does not prove that ‘ A is 
B.’ ‘ If he has caught the infection, he will die ; ’ his death 

does not prove he has caught the infection, because there are 
many causes ol' death, besides the one mentioned. This rule, 
or precaution, is therefore grounded on our ex])erience, which 
informs us that in nature there frequently occurs a plurality 
of causes. The case is parallel to the rule for the conversion 
of a Universal AlUrinative, which depends on our knowing- as 
a fact that in such allirmations, the predicate is not necessarily 
co-extensive with the subject, but is most frequently larger 
than the subject. 

If the condition given were the sole condition of the conse- 
quent, the affirmation of the couvsequent would be the affirma- 
tion of the antecedent. ‘ If force is expended, an equivalent 
force will be generated ’ is. a stati'inent containing the one 
indispensable condition of the effect (an equivalent force 
generated). Under all possible circumstances, the production 
of force supposes a prior force expended : hence the affirma- 
tion of the consequent (the generation of force) is the affirma- 
tion of the antecedent (the expenditure of force). Such condi- 
tionals, however, being the exception, and not the rule, logicians 
forbid the affirmation of the antecedent from the affirmation 
of the consequent. 

On the same ground it is forbidden to deny the consequent, 
because the antecedent is denied ; A is not B, therelbre C is 
not D ; ‘ the man has not caught the infection, and therefore 
he will not die.’ 

The common form of conditional proposition is when both the 
members are affirmative. But (uther member, or both, may be 
negative. There are thus four forms : — 

(1) If A is B, C is D. 

(2) If A is not B, C is I). ‘ If the rebdlioii be not crushed, the 

king will be executed.’ It is equally proper to say that the rebel- 
lion having been successful, the king’s execution is certain, or that 
if the king is not executed, the rehdlion has been crushed. ‘ If the 
jury cannot agree, they will be discharged.' If tlui jury be not 
discharged, they have agreed. ‘ If suettour he not speedily sent, 
the city will surrender.’ If the city does not surrender, succour 

llS/S 1)00X1 SGHti 

(3) If A is B, C is not B. ‘ If the will of Henry VIII. was 
valid, James I. had no legal title to the throne of England : If 
James I. had a legal title, then the will of Henry was not valid.’ 
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‘ If the harbour is frozen, the ships cannot come in : If the ships 
can come in, the harbour is not frozmi.’ So • He can’t be wrong 
whose life is in the right : If he is wrong, his life is not in the right.’ 

(4) If A is not B, 0 is not D. ‘ If inspectors be not appointed, 
no regard will be paid to the act.’ This implies that if the act is 
observed, inspectors have been appointed. ‘ No Bishop, no King.’ 
If the king is, the bishops are. ‘ If there be no God, no future 
life awaits us: If a future life docs await us, there is a God.’ 

These forms are all n'gulated by the same law of transposition. 
The chief interest of (2) and (3) lies in this, that when both forms 
apply to two propositions, the union of the two is equivalent, as 
we shall see, to a disjunctive proposition. 

32 . The Disjunctive Proposition may appear iu the 
following forms : — 

I. A is either B or C. 

II. Either B or G exists. 

III. Either A is B, or C is D. 

‘ He is either a fool or a rogue ’ means ‘ If not a fool, he is 
a rogue, and if not a rogue, he is a fool.’ Otherwise, * Not 
being a fool, he is a rogue,’ and ‘Not being a rogue, he is a 
fool,’ These are all equivalent forms; and the supposed rea- 
soning consists merely in electing one alternative, according to 
tlie facts of the case. The datum being, ‘ he is a not a fool,’ 
we use the alternative ‘ he is a rogue,’ and so on. 

Tliis corresponds to the working out of a Logical Division. 

‘ Feelings are either pleasures, pains, or neutral excitement.’ 
Tiu! ecjnivalent pr()[)Ositions are such as these : — a feeling not 
a pleasure, is either pain, or a neutral state ; a feeling not a 
pain, and not neutral, is a pleasure ; a li'cling not neutral is 
either pleasure or pain, and so forth. There is no real infer- 
ence in these transmit tat ions. They are strict equivalents of 
the original Disjunctive Division. 

Compared with the Conditional propositions, this form 
exhibits a greater degree of complexity in the relation of 
dependence. The Conditional form expresses a simple or 
one-sided dependence ; the presence of the first gives the 
presence of the second, and the absence of the second implies 
the absence of the tirst. The Disjunctive proposition indicates 
a double or reciprocal dependence ; the presence of either is 
the absence of the other, and the absence of either is the 
presence of the other. Tliis is the ordinary case, but the 
disjunctive form might be employed when the presence of 
eitiier implied the presence of the other, the absence ot either, 
the absence of the other. Thus, ‘ Everything in nature is 
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either inert or has no weight.’ From this we derive the 
following ; — 

(1) It is inert, and so it has not no- weight = it has weight. 

(2) It is not inert, and so it has no weight. 

(3) It has no weight, and so it is not inert. 

(4) It has not no-weight, i.e. it has weight, and so it is inert. 

Owing to the double negation, this form is very awkward ; 

but it shows an intermediate stage between the conditional 
and the ordinary disjunctive propositions. 

‘ You must either pay a fine or go to prison ' implicates 
four facts : — 

(1) If you pay the fine, you don’t go to prison. 

(2) If you don’t pay the fine, you go to prison. 

(3) If you go to prison, you don’t pay the fine. 

(4) If you don’t go to prison, you pay the fine. 

A disjunction is not thoroughgoing and valid unless it gives 
four true propositions in that form, and the only sure test of 
its validity is to put it through the forms. Thus : — 

‘ Either the witness is perjured, or the prisoner is guilty,’ 

(1) If the witness is perjured, the prisoner is not guilty. 

(2) If the witness is not perjured, the prisoner is guilty 

(8) If the prisoner is guilty, the witness is not perjured. 

(4) If the prisoner is not guilty, the witness is perjured. 

The propositions (2) and (4) are correct, but (1) and (3) 

coaid not be maintained. This reveals a weakness in the form 
of the statement. Put thus— ‘ If the witness tells the truth, 
the prisoner is guilty ’ — the assertion is perfectly accurate, for 
the witness may be perjured, and still the prisoner may be 
guilty ; or the prisoner may be guilty, and still the witness 
may not have told the truth. 

‘ Punishment is intended either to repress crime or reform 
the criminal.’ 

‘ If punishment represses crime, it does not reform the crimi- 
nal (1).’ Here we see at once that both things may concur. 

‘ Either the ballot must be given, or intimidation will 
prevail.’ 

If intimidation does not prevail, the ballot exists (4). This 
would not be affirmed, and therefore the disjunction is not 
thoroughgoing. 

‘ For many years past, this country has been governed 
either by the Whigs or by the Tories’ leaves open a third 
case, namely, by a coalition. 

‘ He either cannot, or will not, do it ’ leaves open the supposi- 
tion of * neither.’ 
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* The substance held in solution is either lime or magnesia ' 
is an example from chemistry, and deserv^es to be put through 
all the forms, as each form is a test. 

(1) If the reaction of lime is given, magnesia is not present. 

(2) If the reaction of lime is not given, magnesia is present. 

(3) If the reaction of magnesia is given, lime is absent. 

(4) If the reaction of magnesia is not given, lime is present. 
A chemist would not be satisfied without trying two of 

these forms, a positive and a negative. 

33. The Dili:mma combines a Conditional and a Dis- 
junctive proposition. 

If the Antecedent of a conditional is made disjunctive, there 
emerges what Wliately calls a simple Constructive Uikinma. 

If either A or B is, C is. 

Now, either A or B is. 

Therefore, C is. 

If either plants or animals are found, there must have been 
previous germs. 

Now, either plants or animals are found. 

Whence, there have been previous germs. 

The Consequent being made Disjunctive, gives the more 
usual type 

If A is, either B or C is. 

If the barometer falls, there will be either wind or rain. 
Various suppositions may be made, bringing cut the possible 
alternatives. Thus — 

A is ; then. B or C is. 

C is not ; then, If A is, B is. 

C is ; then, [f A is, B is not. 

B is ; then, if A is, C is not. 

B is not ; then if A is, C is, 

B is not, and C is not ; then, A is not.* 

* Another form of simple Dilemma is 

If B is, A is ; and if G is, A is. 

Now, either B or C is. 

Whence, A is. 

This form is illustrated by a s -utemce from IMacaulay : — 

Predestination makes men immoral ; for if a man be an heir of grace, 
his exertions must be useless ; if an heir of wrath, they must be unavailing. 

1 1' a man be an heir of grace, his exertions are useless ; if of wrath, 
unavailing. 

I‘n1, according to predestination, a man is an heir either of grace or of 
wrath ; therefore, aecordiiu to predestination, his exertions must be 

Useless 

But he who believes his exertions to be useless must be immoral ; 
therefore, predestination makes men immoral. 
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This last is the true dilemma, which is Destructive, The 
forms preceding are equally valid, and are occasionally appli- 
cable. For instance — 

If the orbit of a comet is diminished, either the comet passes 
through a resisting medium, or the law of gravitation is partially 
suspended. 

But the second alternative is inadmissible. 

Hence, if the orbit of a comet is diminished, there is a 
resisting medium. 

The conclusion is a simple conditional proposition, the com- 
plexity having been reduced. 

The following are examples of the common Dilemma : — 

If a classical education is worth the cost, either it must be 
pre-eminently fitted to develop the mental powers, or it must 
lurnish exceedingly valuable information. But neither alter- 
native can be maintained, and so a classical education is not 
worth the cost. 

If schoolmasters can claim exemption from poor’s rates, it 
must be either by statute or by the common law. Now, no 
statute exempts them ; and the common law does not apply. 
Hence they can claim no exemption from Poor’s Rates. 

Sometimes the antecedent is more conveniently put in the 
form of a question. 

How do we know tlnit our intuitive beliefs concerning the 
world are invariably true ? Either it must be from e.'iperience 
establishing the harmony, or an intuitive belief must certify the 
correctness. 

Now, experience cannot warrant such harmony except in so 
far as it has been perceived. Still more futile is it to make one 
instinctive belief the guarantee of another. Thus we cannot 
know that any intuitive belief is universally valid. 

The Dilemma, although occasionally a useful form, is per- 
haps often er a snare. The point is whether the disjunction is 
valid ; and there is always supposed tin* rejection of many 
possible cases. We begin with — If A is, B or C oi' D or B is. 
One after another of the suppositions is rejected, until at last only 
two are left, and these being removed, the antecedent is finally 
denied. The illusive case is when the logician trusts to the 
law of excluded middle as a guarantee ol* the disjunction. If 
A is, A is either B or not-B. Wo may easily affirm that A is 
not B, but how can we affirm that it is not not-B, i.e. it is neither 
B nor anything else than B. It is plain that if we were able 
to affirm that A is not anything else than B, we should not 
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require a dilemma nor yet the term B to disprove A’s existence. 
As an example of a false disjunction, we may take the ancient 
fallacy of Motion, 

If a body moves, it must move citlier in the place where it is, 
or in the place where it is not. 

But a body cannot move in the place where it is, nor yet 
in the place where it is not. Hence, a body cannot move at all. 

The disjunction to conform to the law of Excluded Middle 
must be in this form : — 

The body must move in the place where it is, or it must 7toi 
move in the place where it is. We then admit that a body 
does not move in the place where it is, and the possibility of 
motion is still un destroyed. 

‘ If the books in the Alexandrine Library be in conformity 
with the doctrines of the Koran, there is no need of them, if 
they are adverse to the doctrines of the Koran, they should be 
destroyed.’ This is not exhaustive, as the books mif^ht not 
treat of religion ; but the assertion implies that no knowledge 
is desirable except religious knowledge. 

‘ A Berkelciaii is reduced, in truth, to this dilemma: if he 
knows what external things are, it can only be by perceiving 
them as external, — which contradicts his theory. If, on the 
other hand, he does not know what they are, he is incapable of 
using the expression external with any meaning, and could, in 
fact, never have invented or thought of employing it.’ This 
assumes that the meaning of ‘ external objects ’ is not in dis- 
pute ; it is a summary mode of stating one side ; Berkeley 
could say that the meaning of external objects was just the 
point in dispute. 

Synonymous Propositions. 

34. Every language contains various wordings for the 
same matter of fa<4 ; and there is occasionally an advan- 
tage in passing from one of these to the other. We may 
call these variations Synonymous Propositions. 

There being, in many instances, a plurality of names for 
the same object, or the same lact, we find them freely inter- 
changed. The essential characteristic of all material substance 
is expressed as Besistance, Force, Momentum, Inertness, all 
which mean the same thing, although viewed in different 
aspects. 

‘ Men are mortal,’ ‘ all will die,’ ‘ we are doomed to dissolu- 
tion,’ ‘ decay is the law of our being ’ — are mere synonymous 
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variations that add nothing to the fact, but may contribute to 
the force of it. 

‘ This weighs that down, therefore, it is heavier,’ is not a 
real inference ; the two expressions signify one operation. 
There is no other criterion of the comparative heaviness of 
two things, but weighing them. This block of marble is larger 
than that, therefore, it is heavier, is a real inference. The 
superior size is given as the evidence of superiority in another 
and different quality, weight. 

‘ What has been, will be ; ’ ‘ the future will resemble the 
past ‘ nature is uniform ‘ the laws of the universe are 
constant — these are all synonymous expressions for the same 
fundamental fact. One of them cannot be tendered as the 
reason or evidence of another. The multiplication of forms may 
aid in expounding the great truth underlying them all. One 
form may be suggestive of one class of examples, a different 
form may suggest another class. The vfxriation of language is 
often a great intellectual help. It is, however, a source of 
danger. One of the lures and snares of language lies in the 
tendency of the mind to suppose that two different forms of 
expression mean two different things. Hence, it is a common 
fallacy, and a device of Rhetoric, to give a fact as the reason 
for itself ; there being merely a change in the expression. 

There is often a difficulty in finding a single satisfactory ex- 
pression for notions and truths of great generality. Thegreatlaw 
of the Conservation of Force, needs the aid of other terms to 
suggest all its meaning— Persistence, Exchangeability, Equi- 
valence, Correlation. The grounds of the Transcendental 
part of Algebra, called the Differential Calculus, have been 
viewed, in a great variety of aspects, expressed by different 
names — Exhaustions, Limits, Prime and Ultimate Ratios, 
Evanescent Quantities, Fluxions, Differential Co-efficients. 

The elements of the mind called intuitive by the a priori 
school of philosophy, are stated sometimes under the guise of 
the Notion, and sometimes under the guise of the Proposition ; 
the subject matter being identical. We may say either ‘ Cause’ 
is an i'HMate notion ; or ‘ every effect must have a cause ’ is an 
imiate proposition, principle, or judgment. 

The Dictionary mode of defining words consists in giving 
tautologous phrases, which shows that these abound in lan- 
guage. If there were only one name for one thing, an Eng- 
lish Dictionary, conceived on the usual plan, could not exist. 
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EXERCISES ON PROPOSITIONS, INCLUDING NOTIONS. 

The following are examples of Propositions, to be used 
as exercises, in connexion with the Classification of Pro- 
positions, and the Equivalent Forms. As every real pro- 
position has two notions, while even verbal propositions 
contain at le^ast one notion, the examples will also furnish 
exercises on the Notion. 

As regards the Class or Notion, in opposition to the Real 
Proposition, the points to be illnstrated are comparatively few. 
An Individual or Singular object or thing may be exhibited in 
contrast to classes or Generalities ; Homer to poets, the Rhine 
to rivers ; Britain to sovereign states. Of generalized things, 
we have the Class (concrete), and the Attributes (abstract). 
The grades of generality may be exemplified, — a very valuable 
exercise. There remains only the illustration of Elelativity, 
the assigning of the correlative class or notion in a definite 
universe. 

The Notion often condenses in a word what would require- 
one or more propositions to express in full. Refraction, Elec- 
tricity, Crystallization, Chemical Affinity, — are names for com- 
plex facts, involving many propositions, and not to be explained 
without giving these propositions. ‘ Relfaction ’ is the sum- 
mary designation of the principle or law of the bending of 
light in passing from one transparent medium to another ; and 
its full and proper expression is the law itself given as a real 
predication. 

The various aspects of the Proposition, exhibited in the 
foregoing chapter, may be summarized as follows : — 

I. As Individual or General, and as of dilierent grades of 
Generality, under which is brought out the diminishing Con- 
notation or Comprehension that accompanies increasing Gene- 
rality or Extension. 

The principle of Relativity applied to Propositions, appears 
under various subsequent heads — Negation, Opposition, and 
Obversion. ^ 

II. As possessing Quantity and Quality, with reference to 
the uses of Syllogism. 

III. As Complex in contrast to Simple ; the important 
logical example of Complexity being Hypothetical proposi- 
tions (Conditional and Disjunctive). 

IV. As opposed in the various modes named Contraries, 
Contradictories, &c. 
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V. As in tbeir final Import, affirming Equality, Co-exist- 
ence or Succession ; the two last containing the special kinds 
named respectively Co-inhermg Attributes and Causatmi, 

Tn this connexion, there might be given the particular 
Science that the proposition belongs to : — as Mathematics, 
Chemistry, Psychology, &c. For although propositions of 
Equality make up the one science. Mathematics ; those under 
the two other heads — Co-inhering Attributes and Causation — 
are distributed among several sciences. 

VI. As having numerous Equivalent Forms, namely General 
and Particular, Greater and Less in Connotation, Obverse, 
Converse, Hypotlietical Equivalents, Synonyms. 

VI I. All the foregoing classes suppose real predication. It 
is, however, important to taking every opportunity of contrast- 
ing Real with Verbal propositions. A farther interest 
attaches to the difierence between predicating a Propriwn and 
predicating a Goncomitaut. 

Many of the propositions occurring in common speech are 
not certain, but only jmjbable ; the affirmation holds not in all 
cases, but in a very great number, as ‘ Temperate persons are 
long lived.’ The subject of Probability belongs to the Induc- 
tive Logic, and has not been adverted to in the foregoing- 
classification. Still, the distinction of probable and certain is 
so easily understood, in the main circumstance, and so im- 
portant to be born in mind, in matters of truth and false- 
hood, that it should be impressed on every suitable oppor- 
tunity. 

At the present stage, consideration is given, not to the actual 
truth and falsehood of propositions, but only to what they pro- 
fess. The proof or evidence of assertions belongs to the sub- 
sequent heads — Deduction and Induction. 

Of the following examples, promiscuously chosen, the vari- 
ous forms ai’e to be used according to their peculiar suitability 
for the difiereiit classes of propositions. In a large proportion 
of them, there is scope for translating the iditans of ordinary 
language into modes of expression more in accordance with 
the logica-^ forms. 

‘ Honesty is the best policy.’ 

A proposition of a certain grade of Generality ; one relating 
to ‘ virtue ’ would be more general ; one relating to ‘ paying 
one’s debts’ would be less general, but would have a more 
comprehensive predicate. 

As regards Quantity and Quality (in Form), it is a universal 
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affirmalive ; being translatable into * all honest actions are more 
politic than actions not honest.’ 

We read, in Ot\va,y, ‘ Honesty is a damned starving quality,’ 
which is the full Contrary. The Contradictory is, ‘ Some 
honest actions are not good policy.’ 

In Import, the proposition is one of Causation — ‘ Honest 
actions bring good consequences to the agent.’ The subject 
being Mind, it belongs to the science of Psychology. 

Many Equivalent Forms could be given — ‘ Some honest 
actions are politic.’ Obversion (Formal) : — ‘ Honesty is not 
bad policy ‘ No honest men are unsuccessful men (Material) 
‘ Dishonesty is bad policy.’ Conversion : — ‘ Some politic 
actions are honest actions.' 

The proposition is not verbal but Real ; good policy is not, 
in whole or in part, the definition of honesty. It is a Pro- 
prium, or derivative proposition, and not Ein ultimate fact ; it 
is deducible from the operation of honesty, under general laws 
of cause and efiect in the human mind. 

It is a proposition, not certain, but Probable. It is true, not 
univcrstilly, but in a large tind preponderating number of 
cases. 

‘All the alkalies and alkaline earths are oxides of the 
metals.’ A complex afiirmEition, containing two in one, which 
must be ttiken separately. In form and import, they are so 
closely allied, tliiit one may represent both. 

As regards Exiernjil Form, each is an example of A, with no 
peculiarities requiring attention. 

In Import, they belong to the class of affirnifitions of Co- 
inhering Attributes, and fall under Cheraistiy. 

Sti-ictly analyzed, cEich is a verbal proposition; the predicate — 
oxides ol’ the metals —is now given as one of the essential 
characters of AlkEilics, find of Alkaline Earths. In the origi- 
nal connotation of tlavse words, however, the composition or 
derivation ol’thc substances was not taken into account; the 
main fact was the relation to acids, and to neutral salts. At 
that stage, Davy’s discovery was an jidditional fact, and there- 
fore a real predication. In so far as the terms still suggest 
to the mind only the primitive meaning of an Alkali, the 
proposition is, not essential and verbal, but real. 

‘ Fishes breathe by gills.’ Equivalent to ‘All fishes.’ A 
verbal or essentia) proposition of Kinds ; the subject ‘ fishes ’ 
connotes all the essential attributes of fishes, of which the pre- 
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pent is one. As the structure is confined to fishes, the subject 
and predicate are co-exteusive. It is a proposition in Bioiog'j', 
or Zoology. 

‘ One aid to health is exercise.’ An inversion for — ‘ Exercise 
aids or promotes health.’ ‘All persons that take exercise use 
one of the aids to health.’ A proposition of Cause and Effect, 
in Biology. A Beal proposition. 

‘Pain is a consequence of Sensibility.’ (Concrete) All 
sensitive being are beings subject to pain ; all sensitive beings, 
under certain circumstances, are pained beings. A Verbal or 
analytical proposition ; ‘ being subject to pleasure, to pain and 
to neutral excitement,’ is the definition of ‘ Sensitive.’ Might 
be given to illustrate the Aristotelian distinction of the Poten- 
tial and the Actual. 

‘ Whatever is, is right.’ The generality of the subject is even 
beyond the two suimua genera — Object and Subject. Exist- 
ence is a fictitious predicate, and, in intelligible propositions, 
means something more definite than it seems. The proposi- 
tion must be interpreted — ‘ all the arrangements of the world 
are righi., or are good.’ In Import, this is Cause and Effect. 
The obverse is ‘ nothing that is, is wrong,’ ‘ there is no wrong.’ 

‘ The Beautiful and the Useful are partially coincident ; ’ a 
synonymous form for — Some Beautilui things are uselul, and 
conversely. 

‘ The wages of sin is death,’ or Death is the wages ot sin. 
This form would suggest a universal co-existeiice between 
Death and Sin — all beings that die are all beings that sin. 
Another interpietation is ‘Adam’s sin was the cause ol' 
death.’ 

‘ Self-confidence is not inconsistent with great weakness.’ 
‘Self-confident persons may be weak persons.’ This is a con- 
tradictory to ‘All self-confident persons are strong.’ 

Of a similar nature is — ‘ A proud man is not necessarily a 
bad man.’ 

* Man is the only animal combining sociability and solitude. 
A form equivalent to the universal Quantification of the Predi- 
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cate, and useful to test De Morgan’s criticism as to the denial 
of such propositions. 

Take together the 47th and the 48th propositions of the 
First Book of Euclid, and show their bearing on universal 
quantification. 

‘ Adverbs qualify verbs ; ’ ‘ Adverbs are to be placed near 
the words they qualify.’ How do these differ logically ? 

‘ The greater the novelty, the greater the pleasure.^ A 
proprium or inference from ‘ Novelty is a source of pleasure.’ 
In propositions of cause and effect, we are entitled to infer 
the proportionality of the one to the other. 

‘ Symmetry is the general law of creation ; ’ a greatly distorted 
expression of what is meant. ‘ Symmetry ’ is a word condens- 
ing a proposition ; and the sounding phrase ‘ the general law 
of creation ’ signifies merely that a fact is frequent or usual. 
‘Many (or some) things in natm’e are symmetrically con- 
structed.’ 

The angle in a semicircle is a right angle. 

Ice is cold. 

The diamond is surpassingly brilliant- 

Extreme lieat destroys life. 

Motion follows the line of least resistance. 

Truth is more easily extricated from error than from con- 
fusion. 

An age of ignorance is an age of ceremony. 

Power corrupts the mind. 

Time abates grief. 

Custom blunts sensibility. 

Private vices are public benefits. 

Uneasy lies tlie head that wears a crown. 

Tyranny is irresponsible power. 

Benevolence is the sum of virtue. 

Distance lends enchantment to the view. 

Consumption is a fatal disease in this country. 

International law has no written statutes. 

Conception is involved in every act of perception. 

None but the brave deserve the fair. 

Not being rich is not always an evil. 

All is not gold that glitters. 

9 
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The causes of strength are not pledges for its continu- 
ance. 

Not every advice is a safe one. 

A great deal need not be attempted. 

He is no fool. 

No news is good news. 

No men are placed in exalted situations and free from envi 
ous regards. 

Good orators are not always good statesmen. 

There are studios much vaunted, and yet of little utility. 

Few even of our best aspirations are gratified. 

Hardly any virtue is quite safe from passing into a vice. 

The two following extracts are from Plato — 

‘ All men who have gout, or fever, or ophthalmia, are sick ; 
but all sick men have not gout, or fever, or ophthalmia. So, 
too, all carpenters, or shoemakers, or sculptors, are craftsmen ; 
but all craftsmen are not carpenters, or shoemakers, or sculp- 
tors. In like manner, all madmen are unwise ; but all unwise 
men are not mad. 

‘ Whosoever is a good rhapsode, is also a good general ? 
Unquestionably. And, of course, whoever is a good general, 
is also a good rhapsode ? No ; I do not think that.’ 

‘ The objects bring up the feelings, and, converselii, the feel- 
ings the objects.’ In this sentence, is the word ‘ conversely ’ 
used in its proper meaning ? 

If steam is passed over red hot iron, hydrogen will be 
evolved. 

If virtue is knowledge, it is teachable. 

If the footmarks were made by the prisoner, he must have 
worn shoes too sriiall for his feet. But he could not have 
done so. What then ? 

If the soul is incorriq)tible, it is ingenerable. 

Matter is either solid, or liquid, or gaseous. 

Mr. de Morgan supposes a stump orator intending to say — 
all Englishmen are lovers of liberty; and declaiming in these 
terms ; — ‘ Shew me any number of men, and I will say with 
confidence, either that they will with one accord raise their 
voices for liberty, or that there are aliens among them.’ This 
might be regarded as an equivalent statement, without syllo- 
gistic inference. 

Cromwell, on his death-bed, is said to have asked a divine 
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wbo was with him, whether it was possible to fall away from 
grace. The answer was, — It is not possible. Then, said 
Cromwell, I am safe, for I was in grace once. 

No form of polity is so admirable as a limited constitutional 
monarchy ; for it is, beyond all question, superior to every other 
species of government 

Honesty is deserving of reward. A negro is a fellow 
creature. An honest negro is a fellow-creature deserving 
reward. 

Every man is an animal. Eveiy head of a man is the head 
of an animal. De Morgan. 

In Book IV — The Logic of the Sciences— as well as through- 
out the work generally, there occur numerous examples that 
may serve as additional exercises if necessary. 




BOOK II. 

DEDUCTION. 


CHAPTER I. 

THE SXLLOGISM. 

i. The Syllogism is the fully expressed form of a De- 
ductive Inference, that is, an in/erence from the General to 
the Particular. 

When a step of reasoning or argumentation consists in as- 
signing, as the proof of an affirmation (or denial), some more 
general affirmation, it admits of being stated in a peculiar 
form, in which there is sometimes greater facility in judging 
of its soundness. The peculiarity of the form of statement 
consists mainly in this, that everything belonging to the rea- 
soning is set forth explicitly. Thus, when any one maintains 
that Mathematics is useful as a mental discipline, and assigns 
as the proof, that all the exact sciences are useful as mental 
discipline, the reasoning, which is Deductive, and not Induc- 
tive, contains these two assertions : — (1) All the exact sciences 
are useful as mental discipline ; (2) Mathematics is an exact 
science. Both these are indispensable to the conclusion 
‘ Mathematics is a mental discipline.’ The first is the general 
principle, the second an intermediate proposition for applying 
the general principle to the casein band. Very often, one of 
the two propositions is left unexpressed. In the example : 

‘ this man is a rogue, therefore he is not to be trusted,’ there 
is an ellipsis of the general principle — ‘ rogues are not to be 
trusted.’ In the form ‘you cannot trust rogues, therefore you 
cannot trust this man,’ the omission is in the second or apply- 
ing proposition — ‘this man is a rogue.’ 
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A Deductive reasoning fully and formally expressed is a 
Syllogism. 

The following arrangement — 

(1) All men are fallible, 

(2) John is a man, 

(3) John is fallible — 

is a regular deductive reasoning, or an argumentation in the 
syllogistic or complete form. The two first propositions 
combine to make the proof of the third ; they are called the 
Premises of the reasoning or syllogism ; the third is the point 
to be proved, and is called the Conclusmi. 

We shall see hereafter that, in the departures made from the 
regular form of the syllogism, the order of the propositions 
may be reversed ; the applying proposition coming first, and the 
grounding proposition second. But whatever form the syllo- 
gism may assume, one feature can never be absent — a general 
proposition. This is indispensable. Unless one of the premises 
be more general than the conclusion, the argument is not 
deductive. 

2. A Syllogism is said to contain three, and only three 
Terms ; the Subject and the Predicate of the Conclusion, 
and another Term, occurring in both Premises ; the Sub- 
ject of the Conclusion is the Minor Term ; the Predicate 
of the Conclusion, the Major Term ; the term occurring in 
both Premises, is the Middle Term. 

By ‘ Terms ’ are meant the expressed notions entering into 
the subjects and predicates of the propositions. A proposition 
couples or unites two Terms. ‘ X is Y ’ contains the two terms 
X and Y aflirmatively conjoined. ‘ Men are not gods ’ contains 
the two terms ‘ men ’ and ‘ gods ’ under a negative copula. 

In seeking out the Terms, we begin with the proposition to 
be proved, that is, the conclusion. The subject of the conclusion 
is the Minor or smaller term, the •predicate the Major or greater 
term. The propriety of these designations is grounded on 
the circumstance, formerly adverted to, that in propositions 
generally, the predicate covers the subject, and other subjects 
besides ; ‘ kings are fallible,’ and many other beings besides 
kings are fallible ; hence ‘ kings ’ are a smaller group forming 
part of a larger group ‘ fallible in compass or extent, there- 
fore, * kings ’ are a Mutor term^ ‘ falHble ’ a Major term.'* 

• * Sir W. Hamilton complains that these designations are false and 
erroneous because they do not apply to the terms as considered in Com- 
prehension. There are more men Hian kings, and so the designations are 
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The Middle Term must be sought not in the conclusion, but 
in the Premises, or proving propositions, and must appear in 
both. Thus, in the syllogism — 

Men are fallible. 

Kings are meu^ 

Kings are fallible. 

The term, absent from the conclusion, and present in both 
premises, is ‘ men,’ the subject of the first and the predicate of 
the second. It is called ‘ middle ’ because it is the medium or 
instrumentality for bringing together in the conclusion, the 
major and minor terms ; they being separated in the premises. 
Also, as regards extent, compass, or denot ation, it is inter- 
mediate thus : — Th'^minbr *'Hngs’~is lesadn extenrthan ‘ men 
men are more numerous than kings. Again, ‘ men ’ is less in 
extent than ‘ fallible beings ; ’ there being many fallible beings 
besides men. So ‘ men ’ being more extensive than the minor 
term ‘ kings,’ and less extensive than the major term ‘ fallible 
beings,’ is properly a middle or intermediate term. The grada- 
tion is represented in a diagram thus : — 

Fallible, . . . major, 

Men, .... middle, 

Kings, . . . minor. 

Although the syllogism contains three propositions, each 
with two terms, making six terms in all ; yet, in virtue of 
the double occurence of each, there are in reality only three 
terms. The example sliows : — 

The Middle term in both premises. 

The Minor term in the conclusion and in one premise. 

The Major term in the conclusion and in one premise. 

3. In the Syllogism, there are Three, and only three, 
Propositions, namely, the two Premises and the Conclusion. 
The Premise containing the Major Term and the Middle 
Term, is called the Major Ihmise ; the Premise contain- 
ing the Middle Term and the Minor Term, is called the 
Minor Fr cruise. 

In the foregoing example, the Premise first in order contains 

applicable to the extension of the terms ; but, he argues, more attributes 
are connoted by the term ‘ kings’ than by the term men, and so major 
and minor are inapplicable to the comprehension. In criticism of this 
view, it may be said that confessedly the designations major and minor 
are applicable to the terms viewed in their compass or extension, that these 
terms are used in that sense, that they cannot be used without confusion 
in both senses, and that Hamilton has shown no good reason for invert- 
ing the common usage. 
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the Major term ‘fallible,’ together with the Middle term, 
‘ men,’ — ‘ men are fallible ;* this is the Major Premise, The 
Premise second in order contains the Middle term, ‘ men,’ and 
the Minor term, ‘ kings,’ — ‘ kings are men ’ — and is the Minor 
Premise. 

We find it convenient to represent the forms of the syllogism 
by letters or symbols, thus : — Let X be the minor term, Y, the 
middle term, Z, the major term ; then— 

AllYisZ 
All X is Y 
All X is Z 

is a syllogistic form on the basis of affirmation ; that is to say, 
the universal proposition in the first premise is affirmative, and 
the conclusion is affirmative. 

An example on the basis of negation is — 

No Y is Z 
All X is Y 
No X is Z, 

or, by Hamilton’s still more expressive symbols, — 

S (subject of conclusion, mmor term), 

M {vrid'Ue term), 

P (predicate of conclusion, major term) ; 

All M is P No M is P 
All S is M All S is M 

All S is P No S is P. 

4. Syllogisiris, or Syllogistic forms, are divided into 
Figures, according to the position of the Middle Term. 
There are, in all, Four Figures. 

The First Figure is exem])lified in the forms hitherto em- 
ployed. In it, the Middle Term is Subject in the Major Pre- 
mise, Predicate in the Minor Premise. 

Y is Z M is P M — 

X is Y S is M — M 

X is Z S is P 

The idea implied under ‘Figure’ is borrowed from the 
Figures of Ehetoric, which are departures, for effect, from 
the plain and ordinary forms of speecL On this analogy, 
however, as remarked by Hamilton, there ought to be some 
one regular or standard form, from which all other forms are 
deviations or departures, thence properly called ‘ Figures.’ 
Such standard form is what is mis-named the ‘ First Figure,’ 
which is the pure type of a deductive argument. The Major 
or First Premise is the universal proposition indispensable in 
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deduction, the Minor or Second Premise is an affirmative pro- 
position, whatever may be its quantity. As to order, the Uni- 
versal is placed first, as being of the two premises the funda- 
mental or chief; the use of the second premise, the minor, 
being to apply the first to a particular case. ‘ All thieves are 
deserving of punishment,’ is applied to a particular instance, 
by means of an affirmation bringing the instance within the 
sweep of the rule, that is, declaring such a one to be a thief. 
This is the function of the minor. 

In the Second Figure, or the first departure from the normal 
syllogism, the middle term is predicate in both premises 
Z IS Y P IS M — M 

X is Y S is M — M 

Here there is an obvious inversion of the natural order of 
things. In the major premise, Z is Y, P is M, the largest term 
is made the subject, and the middle term the predicate, of the 
proposition. If the proposition be affirmative, this change is not 
compatible with universality, and therefore the proposition can- 
not be the major in the same sense as in the standard syllogism. 
If the proposition be negative, there is only a harmless con- 
version ; we may, for ‘ no Y is Z,’ substitute ‘ no Z is Y ‘ no 
men are gods,’ ‘ no gods are men.’ This is an insignificant 
and, for the most part, useless alteration of the negative form 
of the standard syllogism. Two of the four forms of the 
Figure (called Moods) are fashioned out of this trivial altera- 
tion. The two other forms containing affirmative majors in- 
volve still greater changes of the standard lurm. In one, the 
major is not the universal proposition required as the basis of 
the deduction, but the applying proposition, which in the first 
figure is the second or minor premise. In the concluding 
form, there is a much greater distortion, consequent on present- 
ing the normal premises in obverted forms. 

In the Third Figure, the middle term is subject in both 
premises. 

Y is Z M is P M- 

Y is X M is S M— 

Here the naajor stands as in the first, or normal figure. The 
minor has its terms transposed ; the middle term is subject, 
and the minor term predicate. As before, this is a harmless 
change, if the proposition be a universal negative ; in which case, 
however, the minor premise must be the universal or ground- 
ing proposition, and not the applying proposition ; so that, as 
compared with the standard form, there is an inversion of the 
order of the premises. If the minor be affirmative, either it 



138 


THE SYLLOGISM. 


must be particular, or there is some distortion, rendering the 
terms different in fact from what they are in appearance. 

In the Fourth figure, the position of the middle term is the 
first figure reversed ; it is predicate in major, and subject in 
minor. 

Z is Y P is M — M 

YisX MisS M — 

This double inversion of the order of the terms implies still 
greater deviations from the primary form. The inversion is 
possible by such devices as above described for the smaller 
inversions in the second and tliird figures. 

5. Each Figure has a certain number of distinct forms, 
called the Moods, or modes of the figure. The variation of 
mood is determined by the variety of the propositions con- 
tained, as regards Quantity, and Quality. 

The order of the terms is fixed for each Figure ; but the 
propositions constituting the premises and the conclusion may, 
within certain lin^its, be of one or other of the four forms, 
A, I, E, 0. 

The Fik’ST Figure, the normal syllogism, has Four Moods. 

The b'irst Mood is composed of three universal affirmations. 

All Y is Z I A, A, A All men are fallible. 

All X is y > (jdarhani) All kings are men. 

All X is Z ) Ail kings are fallible. 


In the SeeoDd Moody 

The Major is a universal negative — E. 
The Minor a universal affirmative — A. 


The Conclusion a uni 
Xo T is Z ] E, A. E 
All X is Y > {Celarent) 
No X is Z I 

The Third Mood is the first, 
particular conclusion : — 

All Y is Z ) A, I, I 
Some X is Y >■ (iJarlh) 
Some X is Z ) 


/ersal negative — E. 

No men are gods. 

All kings are men. 

No kings are gods. 

with a particular minor, and 

All men are fallible. 

Some beings are men. 

Some beings are fallible. 


The Fourth Mood is a similar variation on the second ; par- 
ticular minor and particular conclusion : — 

No y is Z '1 E, I, 0 No men are gods. 

Some X is Y > (Ferio) Some beings are men. 

Some X is not Z ) Some beings are not gods. 



FIRST FIGURE. 


139 


These four moods are obviously reducible to two ; the third 
and fourth being mere unessential varieties of the first and 
second. The two comprehensive forms may be stated thus : — 
All T is Z No y is Z 

All or some X is Y All or some X is T 
All or some X is Z ( No X is Z. 

( Some X is not Z. 

The first form is the normal type of all deduction for an 
aflB.rmative conclusion ; the second, the type for a negative 
conclusion. They present the deductive process in its regular 
order : — 

First, a universal proposition, as the ground proposition of 
the reasoning (Major premise) ; 

Secondly, an affirmative and applying proposition (Minor 
premise) ; 

Lastly, the universal truth applied to the particular case 
(the Conclusion). 

We desire to prove that kings are fallible, by applying to them 
the principle of the fallibility of all men. The major states 
the principle, the minor applies it. And so for a negative con- 
clusion. 

There cannot be any valid deduction whatsoever but must 
conform to the foregoing type ; whatever variation may be 
made, this is at the bottom. 

The Second Figure has likewise four Moods. 

In the First Mood^ 

The Major is a universal negative — E. 

The Minor a universal affirmative — A. 

The Conclusion a universal negative — E. 

No Z is Y ) E, A, E, No gods are men. 

All X is Y > Cesare) All kings are men. 

No X is Z j No kings are gods. 

This is a case where advantage is taken of the simple con- 
version of the universal negative to make a trivial departure 
from the standard (negative) syllogism. Only a slight change 
is necessary to reconvert the present mood to the second mood 
of the First Figure ; for ‘ No Y is Z ’ ‘ No men are gods,’ we are 
at liberty to substitute ‘ No Z is Y,’ * No gods are men,’ which 
is the whole difierence. 

In the Second Mood, 

The Major is a universal affirmative — A, 

The Minor a universal negative — E, 
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The conclusion a universal negative — E. 

All Z is T I A, E, E, All kings are men. 

No X is T > (Gamestres) No gods are men. 

No X is Z j No gods are kings. 

A much greater variation from the standard (negative) is 
observable here. The grounding proposition, which must be 
universal, is the minor premise : so that there is an inversion 
of the normal order of the premises. Moreover, the same pro- 
position has been converted simply, from the form ‘ No men 
are gods ; ’ and the conclusion is likewise the converse of the 
conclusion in the regular syllogism. By first restoring the order 
of the premises, and next re-converting two universal negations, 
we have the normal negative syllogism (Gelarent). 

No men are gods. 

All kings are men. 

No kings are gods. 

The grounding universal is the negative proposition, ‘ no 
men are gods ’ — the applying proposition is ‘ all kings are men.' 

In the Third Mood, 

The Major is a universal negative — E, 

The Minor a particular affirmative — I, 

The Conclusion a particular negative — 0. 

No Z is Y j E, I, 0 No gods are men. 

SomeX is Y >{Festino) Some beings are men. 

Some X is not Z ) Some beings are not gods. 

Here we remark the same trivial departure from one of the 
standard forms, as in the first mood. The universal negative — 
the major in the fourth mood of the first figure {Ferio) — is 
simply converted (No Y is Z, into No Z is Y ; no men are 
gods, into no gods are men). 

In the Fourth and last Moody there is a more serious dis- 
tortion. 

The Major is a universal affirmative — A, 

The Minor a particular negative — 0, 

The Conclusion a particular negative — 0, 

All Z is Y I A, 0, 0 All gods are men. 

Some X is not Y > {Baroko) Some beings are not men. 

Some X is not Z ) Some beings are not gods. 

A glance at the premises shows us that they are not at 
bottom what they appear on the surface. There is indeed a 
universal proposition in the major premise, which might 
answer for the ground proposition ; but then the other pre- 
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mise, in that case the applying proposition, is negative, which 
is not allowable. The real fact is that the affirmative majer, 
is a negative (universal) in disguise, and the negative minor, 
is an affirmative in disguise. The disguises may be laid open, 
thus — 

All Z is Y No not-Y is Z 

Some X is not Y Some X is not-Y 
Some X is not Z Some X is not Z 

The true middle term instead of being Y, is the negative of 
Y, or not-Y (U — Y) This is the key to the distortion. The 
remedy consists in (1) ohverting and converting the major — All 
Z is Y, which becomes No not-Y is Z ; and (2) in obverting 
the minor — Some X is not Y, Some X is not-Y, There thus 
emerges a form of the third mood of the first figure (jPeno), 
with not-Y, as the middle term. 

This mood cannot be reduced to a mood of the First Figure 
without Obversion. The older logicians sought to establish its 
validity by a cumbrous process technically known as Keductio 
ad impossibile. They showed that the conclusion cannot be 
supposed false, without leading to a contradiction of one of 
the premises, which are given as unimpeachable. Thus : — 
All Z is Y 
Some X is not Y 
Some X is not Z 

If ‘ Some X is not Z ’ be declared false, the universal ‘All X 
is Z,’ — which is its contradictory, — must be admitted as true. 
Taking this new proposition, ‘ All X is Z ’ along with the major 
of the original syllogism, ‘ All Z is Y,’ we reach the conclusion 
that ‘ All X is Y.’ Thus : — 

All Z is Y 
AllXisZ 
All X is Y 

is a syllogism in Barbara. But we know from the original 
premises that ‘ Some X is not Y ; it cannot therefore be true 
that ‘ All X is Y.’ One of the premises of the above Barba/ra 
must be unsound. The major ‘ All Z is Y,’ is one of the origi- 
nal premises, granted as true ; the error must lie on the minor, 

‘ All X is Z.’ Now this is the proposition taken on trial ; and 
its truth being shown to be incompatible with the truth of the 
original premises, its contradictory, ‘ Some X is not Z ’ must 
be true. And ‘ Some X is not Z ’ is the conclusion in question ; 
which is thus shown to be valid. 

The Third Figure has six Moods. 
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In the First Mood, 

The Major is a universal affirmative — A. 

The Minor a universal affirmative — A. 

The Conclusion a particular affirmative — 1. 

All T is Z ^ A, A, I All men are fallible. 

All y is X > {Darwpti) All men are living beings. 

Some X is Z ) Some living beings are fallible. 

The only departure, in this instance, from the standard 
syllogism (with a particular minor, Darii) is the universality 
of the minor, All Y is X By simple conversion, this premise 
becomes Some X is Y, and the syllogism is then the same as 
the third mood of the regular syllogism. 

This figure is quoted as a useful form. Certain reason- 
ings are considered to fall more readily into the above ar- 
rangement, than into the corresponding mood of the First 
Figure. 


The Second Mood contains an inversion of the order of the 
Premises. This distortion is altogether gratuitous ; it serves 
no purpose but to seem a variety. 

Some y is Z I, A, I Some men are kings. 

All Y is X yiDisamis) All men are fallible beings. 

Some X is Z j Some fallible beings are kings. 

Here, if we redress the order of the premises, and simply 
convert the new minor — Some Y is Z, into Some Z is Y, — 
there arises a regular affirmative syllogism, with a particular 
minor {Darii') ; there being only the specdality that the minor 
and the major terms have changed places, thus : — 

All Y is X All men are fallible beings. 

Some Z is Y Some kings are men. 

From this the conclusion would be ‘ Some Z is X,’ ‘ some 
kings are fallible beings,’ which, however, by simple con- 
version, gives ‘ Some X is Z,’ ‘some fallible beings are men.’ 

The Third Mood is one of the trivial variations of syllogistic 
form. 

All y is Z ^ A, I, I, All men are fallible. 

Some Y is X ^{JJaiisi), Some men are kings. 

Some X is Z ) Some kings are fallible beings. 

There is no departure here, from the regular syllogism 
(affirmative, with particular minor Ham), but in the minor 
premise, which is Some Y is X, instead of its equivalent. Some 
Xis Y. 
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The Fourth Mood is exactly the counterpart of the previous 
mood, with a negative major. 

No Y is Z 1 E, A, 0 No men are gods. 

All y is X >(Felapton) All men are living beings. 

Some X isnotZ J Some living beings are not gods. 

This differs from the negative mood of the first figure, with 
a particular minor (^Ferio), only in having a universal minor, 
which, by conversion, becomes particular. Some X is Y ; the 
syllogism is then exactly the fourth mood of the standard 
syllogism. 

The Fifth Mood is, in point of distortion, the parallel of the 
last mood of the Second Figure (BaroJco). Both the premises 
a ppear different from what they are in reality. 

Some Y is not Z ^ 0, A, 0, Some men are not kings. 

All Y is X >{]Jokardo) All men are fallible. 

Some X is not Z J Some fallible beings are not kings. 

If we look for a universal premise, to supply the ground 
proposition, we seem to find it in the minor; but then the 
other premise is negative, and therefore is not the applying 
proposition. As in Barolco^ we must transfigure both pre- 
mises. The present major is made affirmative, by obversion, — 
‘ Some Y is not-Z,’ and is then converted, ‘ Some not-Z is T.’ 
This is taken as the minor premise, the other being the major, 
thus : — 

All Y is X All men are fallible. 

Seme not-Z is Y Some not-kings are men. 
which are the premises of the regular syllogism (affirmative, 
vdth particular minor, Farii) and would give as a conclusion. 
Some not-Z is X, Some not-kings are fallible, 
or, by conversion and obversion, 

Some X is not Z, Some fallibhi beings are not kings. 

As in the case of Baroho, the older logicians could not refer 
this mood to the First Figure, and applied as a test of its validity 
the Beductio ad impossihile. The process need not be repeated 
at length. We assume the universal contrary to the conclu- 
sion, and taking it along with the given minor, evolve a pro- 
position that contradicts the given major : and argue, as under 
Baroho, that the universal contrary of the conclusion must be 
false, and therefore the conclusion itself valid. 

The Sixth and last Mood is the negative counterpart of the 
third, and should have been placed after the Iburth ; it is an 
equally trivial departure from the regular syllogism (negative, 
with particular premise, Ferio). 
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No Y is Z "I E, I, 0, No men are gods. 

Some T is X >(Ferison) Some men are living beings. 
Some X is not Z } Some living beings are not gods. 

The simple conversion of the minor ‘ Some Y is X,' into ‘ Some 
Xis Y,’ ‘some living beings are men,’ — reproduces Ferio^ in the 
standard figure. 

The Foueth Figure has five Moods. In this figure, there is 
an inversion of both premises as compared with the regular 
syllogism. This, of course, produces apparently a great degree 
of distortion ; but there is very little in reality. In three of 
the moods, the inversion is caused by the transposition of the 
premises ; this rectified, they need only the simple conversion 
of one or more of the propositions to make them standard 
syllogisms. 

Thus, to take the First Mood, which has universal aflirmative 
premises, and particular conclusion : — 

All Z is Y j A, A, 1 All kings are men. 

All Y is X / [JJramantip) All men are fallible. 

Some X is Z j Some fallible beings are kings. 

Transpose the premises, and there emerges a standard syllo- 

gism (affirmative, with universal minor, Barbara ) — 

All Y is X All men are fallible. 

All Z is Y All kings are men. 

The conclusion from these premises is — 

All Z is X All kings are fallible. 

This conclusion, converted by limitation, gives — 

Some X is Z Some fallible beings are kings. 

The Second Mood is, if possible, still closer to a regular 
syllogism, when the order of the premises is changed. 

All Z is Y A, E, E, All kings are men. 

No y is X > {Camenes) No men are gods. 

No X is Z ) No gods are kings. 

Restore the order of the Premises : — 

No Y is X No men are gods. 

All Z is Y All kings are men. 

These are the premises of the regular syllogism (negative, with 
universal minor, Celarent), and the conclusion is 
No Z is X No kings are gods. 

Whence No X is Z No gods are kings. 

The Third Mood is constructed on a similar plan ; the devia- 
tion from regularity being caused by transposed premises : — 
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Some Z is Y > I, A, I Some liviug beings are men. 

All Y is X y[Dlvi(tri.s) All men are tlillible. 

Some X is Z ) Some tiillible objects are living beings 

With re- transposed premises, — 

All Y is X All men are fallible. 

Some Z is Y Some living beings are men. 

Whence by Varii, in the standard Figure, the conclusion is, — 
Some Z is X Some living beings are fallible. 

Or Some X is Z Some fallible objects are living beings. 

The fourth and fifth Moods attain their peculiar form, not 
through the inverted order, but through the conversion, of the 
Premises. The Fourth runs thus ; — 

No Z is Y 1 E, A, 0 No gods are men. 

All Y is X >■ {Fesapo) All men are living beings. 

Some X is not Z ) Some living beings are not gods. 

Convert both premises, the major simply, the minor by limita- 
tion : — 

No Y is Z No men are gods. 

Some X is Y Some living beings are men. 

These are the premises of the negative form in the first figure, 
with particular minor (Fer/h), whence 

Some X is not Z Some living beings are not gods. 

The Fifth and last Mood differs from the fourth only in 
having a particular minor ; the universality of the minor in 
the fourth being superlluous, as leading to no stronger conclu- 
sion than the present form. The process of assimilation to 
Ferio is precisely the same — 

No Z is Y ■] F, I, 0, No gods are men. 

Some Y is X !■ {Frerimu) Some men are living beings. 
Some X is not Z J Some living beings are not gods. 

Convert both premises simply : — 

No Y is Z No men are gods. 

Some X is Y Some living beings are men. 

The premises are now in Ferio^ whence. 

Some X is not Z Some living beings are not gods. 

The modes of the Fourth Figure, are thus, with the appear- 
ance of great inversion, mere varieties of the primary f'igure. 
The transpositiuii of the order of the premises is the most 
insignificant of all the alterations made on a syllogism. It 
signifies nothing to the reasoning, in what order the premises 
are stated. The three first moods depart from the standard 
moods in very little besides. The two last moods, as has 
10 
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been seen, present both premises converted ; and the first of 
the two is superfluous, even as a form. 

The prime importance of the Syllogism attaches to its 
standard forms, that is, to the First Figure. In it we learn 
the essential structure of each valid deduction — a universal 
ground proposition, affirmative or negative, and an applying 
proposition, which must be affirmative. These appear, iii the 
standard syllogism, in the order stated — first, the ground 
proposition (the major premise), secondly, the applying propo- 
sition (the minor premise). In the subsequent figures, these 
are sometimes trans])osed ; and, in two forms, Barolco and 
BoJcardo, tliey are greatly disguised. The ground proposition 
is called by Hamilton the sumption, the applying proposition, 
the suhsumption (more strictly, tlie suhsuuiivy proposition). 

It is not easy at first sight to point out any of the forms of 
the 2nd, 3rd, or 4th Figures that are of special importance in 
the conduct of reasoning or argumentation. The Fourth Figui‘e 
is the least important of all ; next, perhaps, the second, which, 
with the exce])tion of Baroko, scarcely disguises the standard 
forms. The Third Figure is useful in oveiihrowing universal 
oppositions, by exceptions or contradictory particulars. 

It wtis pointed out by Aristotle, that in the First Figure only 
have we conclusions in all the forms, A, E, I, 0. The Second 
Figure is restricted to negative conclusions ; the Third Figure, 
to particulars, The Fourth Figure, which Aristotle did not re- 
cognize, does not admit of a universally affirmative conclusion. 

In explanation of the possible uses of the Figures after the 
first, two circumstances may be remarked tliat lead to depart- 
ures from the typical form. In the first place, the order of 
subject and predicate in either prcnuse, and consequently the 
figure wherein the syllogism nafurally falls, may va?y with the 
idea uppermost in the mind of the reasoner. “ The best form of 
Government is Govei’iiment by a plurality of persons,” and 
“Government by a plurality of persons is the best form of 
Government,” are variations of the same statement that would 
cause a variation of Figure. In the second place, the extent 
of the middle term relatively to the extent of the major and 
minor, gives rise to variations. When the middle term is larger 
than either major or minor, it naturally forms the predicate 
both of the major and of the minor premise, producing a syllo- 
gism of the Second Figure. When, again, the middle term is 
smaller than either, it naturally forms the subject of both pre- 
mises, producing a syllogism of the Third Figure. 
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It has been shown in the detailed explanation above given, 
that the fifteen moods of the three last Figures are strict 
equivalents of the Moods of the First Figure, and therefore 
have the same validity as these standard moods. The demon- 
stration of this equivalence is technically called the Reduction 
of the syllogisms, or their revocation to the primitive forms of 
affirmative and negative predication. The necessity of Reduc- 
tion depends upon the nature of the proximate canons adopted 
for the syllogism. If those canons are applicable only to 
the First Figure, then, before we can test the validity of 
irregular moods, we must reduce them to moods of the First 
Figure. If the [)roximate canons are applicable directly to all 
syllogistic moods, reduction is unnecessary. 

Order of the J 'remises. Many logicians have inverted the 
order of the premises, commencing with the minor. Thus — 
All X is y 
All Y is Z 
All X is Z. 

This is the form that seems most convenient and convincing, 
jn a chain of reasoning, as in the Sorites. It suits the particu- 
lar f(jrm of the syllogistic axiom, expressed by ‘ the mark of a 
mark is a mark of the thing ; ’ X is a mark of Y, Y is 
ii mark of Z ; hence X is a mark of Z. It, however, disguises 
the genuine type of Deductive Reasoning, which ought to be 
tjxhibited in the standard syllogism, even, if we depart from it 
ill the other figures. The universal proposition is rightly put 
forwiird as the foundation of the reasoning, to which sliould 
follow the applying premise, or the minor. In the moods of 
the 2nd, ord, and 4th Figures, inversion of premises occurs as 
one form of departure from the First or regular figure. 

Aristotle’s mode of writing Barbara is — 

A is predicated of all B 
B is predicated of all C 
A is predicated of all C — 

where the minor is given first, and the propositions inverted 
in the wording; ‘ A is predicated of all B,’ is the same as All 
B is A. 

6. The ]\Inernoiiic Lines of the Syllogisn contain the 
statement of the different moods, with the manner of reduc- 
ing to the First Figure, those of the three last Figures. 

To each of the moods, as described, a technical name has 
been appended. Barbara^ Celarent, &c. These words have 
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been constructed for showing the constituent propositions of 
each mood, and how the moods of the 2nd, 3rd, and 4th 
Figures may be transmuted into moods of the 1st Figure ; as 
in the process actually gone through in the foregoing explana- 
tion. 

The names are made up in lines of Latin hexameter verse. 
Among artificial aids to memory, they stand unrivalled : — 

Fig. 1. bArhArA, cElArEnt, dArll, fErlOque, prioris. 

Fig. 2. cEsArE, cAmEstrEs, f'EstlnO, bArOkO, secundae. 

Fig. 3. tertia, dArAptI, dlsAmls, dAtlsI, fElAptOii, 
bOkArdO, fErlsO, habet : quarta insuper addit. 

Fig. 4. brAiiiAntlp, cAmEnEs, dImArls, fEsApO, frEsLsOn. 

Each of these names repi'esents a mood ; the three capital 
letters in each standing for the three propositions, as symbo- 
lized in tlieir Quantity and Quality by the forms A, E, I, 0. 
Of the smaller letters, or consonants, r, i, are meaningless 
or dumb letters. The consonants that commence each name 
— c, d, / — indicate the moods in the First Figure that the 
several moods in the other Figures are reduced to ; Brarnantip 
is reduced to Barbara^ Cesar e to Cdareid^ and so on. The 
consonants m, .9, and /r, signify the processes of KcaIuc- 
tion : m indicating that tln^, premises have to be transposed ; 
6 indicating simple conversion ; p conversion by limitation, or 
per accidens ; while h is the symbol of reduoiio ad impossihile. 
The application of each is to the vowel immediately preceding. 
'Phus, in Bram,anilp : — 

All Z is Y 
AllYisX 
Some X is Z — 

>v o learn from m that to obtain the form of Barbara, the first 
mood of the First Figure, we must transpose the premises. 
And as we should then see ourselves entitled to conclude ‘All 
Z is X,’ it has further to be signified by p, that to obtain the 
conclusion ‘ Some X is Z,’ we must make a limited conver- 
sion. So in Fesapo to obtain Ferio of the First Figure, v»re 
must convert E simply, and A by limitation. Although the 
method of reduction ad impossihile may be applied to any of 
the irregular moods, the letter /; occurs only in two, BaroJco 
and Bohirdo, these being the only two that the logicians found 
irreducible by the processes of transposition and conversion. 

7. The rules or Canons of valid reasoning are variously 
stated. They are proximate rules, being derived from the 
fundamental axioms of all Deduction. 
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Common Canons , — These are six in number.* 

(1) Every Syllogism has Three^ and only three, Terms. 

(2) There must be Three, and only three, Propositions. 

(3) The Middle Term must he distributed once, at least, in the 
premises. 

That is to say, the Middle Term must be a universal in one 
or other of the premises. It must b(i the subject of a univer- 
sal proposition {All Y is Z, No F is Z), or else the predicate of 
a negative proposition No X is Y, Some X is nut Y. As the 
subject of a particular proposition [Some Y is Z, Some F is 
not-Z), and as the predh^ate of an affirmative proposition (All 
X is Y, Some X is Y), the Tniddle term Y is particular, or un- 
distributed. 

By a reference to the nineteen valid syllogisms, it will be 
seen that in each of tliein the middle terra is distributed once 
in tlie premises. Thus, in the First Figure throughout, it 
is the subject of the major, which is a univei’sal {All Y is Z, 
No Y is Z). Tliis is as it ought to be in the standard syl- 
logism. In the Second Figure, it is distributed twice in 
the major, and twice in tin' minor (Some X is noUY). In 
the 1st, 2iid, 4th, and r)th moods of the Third Figure, it is 
distriliiited in the minor; being also distributed in the major, 
in the 1st and 4th. In the Fourth Figure, it is distributed in 
the minor, in all the moods but the last. 

In the following couples, there is no distribution of the 
middle term (Y), and consequently none of the couples could 
stand as premises in a valid deduction. 

All Z is Y Some Z is Y All Z is Y 

All X is Y Some X is Y Some X is Y 


Some Y is Z, Some Y is not Z All Z is Y 

All X is Y, All X is Y Some Y is not X. 

A pretended syllogism, in such forms as th('se, or any form 
where the rule dc^es not hold, is said to exemplify the fallacy 
of undistributed middle. 

Such are the following : — 

Some Y is Z Some men are kings. 

All X is Y All cooking animals are men. 

All X is Z All cooking animals are kings. 

Other exam})les will occur aftei'wards. 

(4) No term undistributed in the premises must be distributed in 
the conclusion. In other words, there must not be a greater 

* After Whately, who gives tliem as a condensation of the twelve 
canons of Aldrich. 
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quantity attaching to any term in the conclusion, than is 
attached to the same term in the premises. If X be particular 
in the premises, so must it be in the conclusion ; the same with 
Z. This condition, likewise, is fulfilled in the valid syllogisms. 
Thus ; — 

All Y is Z No Y is Z. 

All X is Y Some X is Y. 

All X is Z Some X is not Z. 

In the first of the two, the subject of the conclusion is 
universal in the minor premise, and may therefore be universal 
in the conclusion ; in the SQpond, it is particular in the minor, 
and must be particular in the conclusion. In hotJi, the predi- 
cate of the conclusion is particular in the premises, and must 
be particular in the conclusion. So if, in Darii, a universal 
conclusion were drawn, it would be invalid. 

All Y is Z All men are mortal. 

Some X is Y Some extended things are men. 

All X is Z All extended things are mortal. 

We may have premises, free from the last-named vice of 
undistributed middle, yet made to yield a false conclusion by 
overstepping the present rule, or raising a term of particular 
quantity, in the premises, to the rank of universal quantity 
in the conclusion. To this error is given the name, Illicit 
process ; and according as the unduly extended terra occurs in 
the major or in the minor premise, the error is called illicit 
process of the major or illicit process of the minor. 

In the foregoing instance, the illicit process is in the minor. 
We give an instance of illicit process of tlie major. 

All Y is Z All men are fallible. 

Some X is not Y Some beings are not men. 

No X is Z No beings are fallible. 

The major terra ‘ fallible,’ being the predicate of an affir- 
mative proposition, is particular or undistributed ; in the con- 
clusion, it is the predicate of a negative proposition, and is 
therefore distributed. 

(5.) There can he no conclusion drawn from negative premises. 
No Y is Z No men are gods 

No X is Y No trees are men 

do not supply the materials for a deductive inference. The 
reason of this is already apparent from what has been said as 
to the applying proposition, which must always affirm. To 
know only that two things are each excluded from a third 
thing is to know nothing concerning their mutual relation. 

(6.) If one premise be negative^ the conclusion must be negative. 
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This is illustrated throughout the series of valid syllogisms. 

If one premise be negative, all that is predicated coacerning 
one of the terms is its exclusion in whole or in part from the 
middle term : we cannot, therefore, conclude through the 
medium of the middle term anything about its total or partial 
co-extension with the other term. 

In order to facilitate the detection of unsound syllogisms, 
the two following rules, directly deducible from these canons, 
are also enounced. 

A. There is no inference from particular 'premises. 

Some Y is Z Some Y is Z 

Some X is Y Some X is not-Y 

give no conclusion. The first example contains an undistri- 
buted middle ; and the weakest inference drawn from the 
second (Some X is not Z) would contain an illicit process of 
the major. 

B. If one premise is particular, the conclusion must be par- 
ticular. 

As in Darii, Ferio, &c. 

Any attempt to extract a universal conclusion where both 
premises are not universal would incur either undistributed 
middle or illicit process. 

This last canon, and ako the Sixth, are embraced in one 
statement — ‘ The conclusion always follows the weaker part.' 

8. Hamilton's Canons. These are three iu uuinber. The 
first contains the 1st and 2nd of the ibregoing list (Three 
Terms and Three Propositions). The two others are as 
follows ; — 

II. Of the Premises, the Sumption must in Quantity be 
definite (i.e. universal or singular) ; the Subsumption in 
Quality affirmative. 

As Hamilton means by the Sumption the universal or 
ground proposition, and by the Subsumption, the applying or 
subsuming proposition, this is declaring the characters of the 
standard syllogism. It appears that, through all the mutations 
of syllogistic moods, there must always be one universal 
proposition (or else a definite singular), and one affirmative 
proposition. (The meaning of the alternative, a singular propo- 
sition will appear afterwards). 

III. The conclusion must correspond in quality with the 
Sumption, and in quantity with the Subsumption. 

Whatever be the quality of the Universal or ground propo- 
sition, that must be the quality of the conclusion ; the one 
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being affirmative the other is affirmative ; the one negative, 
the other is negative. 

Again, the quantity of the Applying proposition is the true 
quantity of the conclusion ; universal giving universal, and 
particular giving particular. 

These two rules of Hamilton’s are given as the equivalent 
for Wliately’s four last. They have the advantage of placing 
in a duo prominence the fundamental structure of deductive 
reasoning, which is altogether invisible in the foregoing canons ; 
but they arc not readily applicable to the more distorted 
figures. Before using them, we must first discover which term 
contains the sumption, and which the subsumption ; and for 
this, we must refer to the directions given respecting the 
irregular moods. In short, we must first redress the inver- 
sions and distortions of the irregular moods, which is substan- 
tially to go through the process of reducing each to the first 
figure. 

9. The rules of the syllogism given in the form of separate 
canons for each figure. For the First or standard Figure, 
the canons of Hamilton are the most suitable expression. 
For each of the other Figures, special canons may be 
framed according to the nature of the Figure. 

Thus, in the second Figure, it can be shown that, 

( 1 ) One premise is negative. 

(2) The major premise is universal. 

The proof is easy. (1) If both premises were affirmative, 
the middle term being the predicate of both premises, it would 
be undistributed. 

Again, (2) if the major were particular, the weakest conclusion 
that could be drawn. Some X is not Z, involves illicit process 
of the major. 

It follows from the first of the two rules (One premise must 
be negative) that, in this Figure, it is possible to prove negative 
conclusions only. 

, In the Third Figure, the canons are, 

(1) The minor premise is affirmative. 

(2) The conclusion is particular. 

If the minor premise were negative, the conclusion must be 
negative, and the major terra affirmative, which would involve 
an illicit process of the major. 

Again, the conclusion must be particular, whether the 
syllogisms be affirmative or negative. 

The minor premise being affirmative, there cannot be a uni- 
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versal affirmative coiicluBion without illicit minor. In a uni- 
versal negative conclusion both terms are distributed: and 
they cannot both be distributed in the premises, unless both 
premises were negative, which could not be. 

In the fourth Figure, 

(1) In the negative moods, the major is universal. 

Some Z is not Y, Some Z is Y 

All Y is X, No Y is X 

could not yield even particular conclusions, without illicit 
process of the major. We should have to infer — Some X is not 
Z ; and Z is undistributed in the premises in consequence of 
the particularity of the major. 

(2) If the major is affirmative, the minor is universal. 

A particulai* minor to an affirmative major would give 
All Z is Y, All Z is Y 

Some Y is X, Some Y is not X 

both forms containing undistributed middle. 

(3) If the minor is negative, hath. premises are universal. Try 

All Z is Y, Some Z is Y, 

Some Y is not X, No Y is X. 

There is, in the first form, undistributed middle ; and in the 
second, the weakest conclusion. Some X is not Z, contains 
illicit process of the major. 

This rule is implied in the two preceding. By the First 
rule, the Major is universal, because the mood is negative. By 
the Second rule, the Minor is universal, because the major is 
affirmative. 

(4) If the minor is affirmative, the conclusion is particular. 
With minor affirmative, we have — 

All Z is Y, No Z is Y 

All Y is X, All Y is X, 

In both cases, a universal conclusion would be attended with 
illicit process of the minor. 

1 0. That the valid moods are those above given, and no 
more, is shown by testing all the other possible moods ac- 
cording to tlie syllogistic canons. 

The possible moods may be arrived at by computing the 
possible groups of threes that can be made out of the four pro- 
positional forms — A, I, E, 0. Now, taking the premises alone, 
there are sixteen difi'erent couples that can be made from these 
four letters. 


A, A I, A E, A 0, A 
A, I (1,1) E,I (0,1) 
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A,E I, E (E,E) (0,E) 

A,0 (1,0) (E,0)^ (0,0). 

Of these sixteen forms, we can reject at once, as inad- 
missible, first, those that have both propositions particular — 
1 1, I 0, 0 I, 0 0. We can farther reject those that have 
both negative — E E, E 0, 0 E (0 0 is rejected on the pre- 
vious ground). After these seven rejections, there are nine 
forms remaining. 

For a 1‘arther sifting, two methods are open to us. First, 
let us try whether every one of the nine couples may stand as 
premises to conclusions of all the forms. A, I, E, 0. 

A, A, A (A, I, A) (A, E, A) (A, 0, A) 

A, A, I A, I, I (A, E, I) (A, 0,1) • 

(A, A, E) (A, I, E) A, E, E (A, 0, E) 

(A, A, 0) (A, 1,0) A, E, 0 A, 0,0 

and so on through the remaining live forms. 

Now, by applying the canon that requires a particular con- 
clusion when one of the premises is particular, we exclude two 
in the second column — A I A, A I E, and two in the fourth — 
A 0 A, A 0 E. By applying the canon that requires a nega- 
tive conclusion when oim of the premises is negative, we ex- 
clude, in the third column, A E A, A E I ; in the fourth 
column, A 0 I (also A 0 A excluded on the previous ground). 
Although no express canon is laid down requiring an affirma- 
tive conclusion from aliirmative premises, such canon could be 
proved to be valid ; and by means of it, two exclusions would 
be made in the first column — A A E, A A 0, and one farther 
exclusion in the second. Hence, of the sixteen forms, six only 
survive these successive purgations. By a similar operation, 
extended to the remaining twenty forms, it would appear that 
there are in all twelve forms admissible ; — 

AAA, AAI, AEE, AEO, All, AOO 

EAE, EAO, EIO, lAL I E 0, 0 A 0. 

If these twelve forms were each admissible in all the Figures, 
there would still be forty-eight valid syllogisms. But, by 
stating them under the successive figures, their ranks are 
thinned still farther. Thus, in the First Figure, AAI and 
AEO are superfluous because they infer a smaller conclu- 
sion when a larger could be drawn ; with the premises A A, 
we can infer A (Barbara) ; with A E, we infer E (Celarent), 
Of the remaining ten, six would involve violations of fuudar 
mental canons, as may be seen by expressing them in full. 
Two examples are enough. Thus, AEE gives — 

All Y is Z All men are mortal 
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No X is Y No molluscs are men 

No X is Z No molluscs are moi’tal 

which contains illicit process of the major. The same would hap- 
pen under a particular conclusion, as in A, E, 0. Again, 1, A, 1 — 
Some Y is Z Some fishes are sharks 

All X is "Y All salmons are fishes 

Some X is Z Some salmon are sharks — 
has the middle term undistributed. 

By operating in this manner, we reduce the valid moods of 
the First Figure to the four formerly given — A A A, E A E, 
A 1 1, E I 0. 

The same process repeated for the remaining figures lias 
the result of reducing the admissible forms to those actually 
given in the scheme of the syllogism. 

The other method of elimination is to apply the special 
canons of the figures to the nine forms of unobjectionable 
premises, A A, A I, &c. By the canons of the standard syllo- 
gism, the major is universal and the minor affirmative ; whence 
the forms, A E, A 0, 1 A, 0 A, are rejected at once ; and there 
remain only the four, A A, A I, E A, E I, corresponding to the 
four moods of the First Figure. For the Second Figure, the 
canons (One premise is negative; the major is universal) 
exclude A A, A I, I A, I E, 0 A ; leaving A E ( CameMres), A 0 
{Baroho), E A {Ceaare), E I (Festitio). For the Third Figure, 
the first canon (The minor is affirmative) excludes A E, A 0, 
I E ; and there remain A A (Darapti), A I [Dafid), I A {IHsa- 
mis)^ E A (Felapton)y E I (Ferison)^ 0 A {Bokardo). 

For the Fourth Figure, the first canon (In the negative 
moods, the major is universal) excludes IE, 0 A. The second 
canon (If the major is affirmative, the minor is universal) 
excludes A I, A 0. The remainder are A A (Bramantip) , A E 
{Qamenes)y I A {Bimaris), E A (Fesapo), E I {Fresisoti). 

AXIOM OF THE SYLLOGISM. 

11. Logicians have aimed at reducing the whole of the 
special canons or rules of the Syllogism to one comprehen- 
sive Law or Principle. 

The oldest form of this principle is that named the 
Dictum de omni ei nullo. ‘ Whatever is affirmed or denied 
of a class, is affirmed or denied of any part of that class.’ 

As stated, this maxim seems merely one of the forms of Im-^ 
mediate Inference ; — ‘all men are mortal,’ hence ‘this man,’ 
ten men, some men, are mortal.’ This, however, is not the 
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form actually assumed by the syllogism. We have to prove 
that some object is mortal, not expressly named a man, but 
designated by some other title, as ‘king.’ We cannot say 
‘ men are mortal,’ therefore ‘ kings are mortal ;’ such an infer- 
ence can be made only through an intermediate assertion, 

‘ kings are men.’ 

Another defect has been pointed out in the dictum : namely 
that it proceeds upon the old erroneous view^ of a proposition, 
the rel'erence of a thing to a class. This, however, might bo 
got over by understanding ‘ class ’ to mean the class indefinite^ 
marked by the connotation of the class name. Practically, 
such must be the case ; we have no means of pointing out the 
class ‘ men,’ except as the possessors of human attributes. 

Considering the dictum as the basis of all Deductive Reason- 
ing, we might amend it thus : — ‘whatever is true of a whole 
class (class indefinite, fixed by connotation), is true of whatever 
thing can be affirmed to come under or belong to the class (as 
ascertained by connotation).’ This supposes the need of a 
second affirmation, the minor proposition, and is no longer an 
immediate inference. 

12. The defects of the dictum are supposed to be remedied 
by this form : — 

Attributes, or Things, co-existing with the same Attri- 
butes or 'Things, co-exist with one another (Affirmative). 

If the attributes of a king co-exist with those of a man, and 
the attributes of a man co-exist with the attribute ‘fallibility,’ 
the attributes of a king co-exist, or co-inhere with the attribute 
fallibility. 

There is a close resemblance between the present form and 
the mathematical axiom — Things equal to the same thing, are 
equal. The two are alike axioms of mediation ; they connect 
two things by a common third. 

The negative form is stated thus : — ‘ One thing co-existing 
with a second thing, with which second thing a third thing 
does not co-exist, is not co-existent with that third thing ;’ 
which resembles the axiom — Things unequal to the same thing, 
are unequal. 

This mode of stating the axiom has often been adopted by 
logicians : — Nota notoe est nota rei ipsius ; Things that agree with 
the same third, agree among themselves. Por the negative 
^ovm—repiognans notoe, repugnat rei ipsi; Things whereof the 
one agrees, the other does not agree, with the same third, do 
not agree among themselves. 
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The advantages of the form are indicated by the remarks 
already made. It gives very great prominence to the fact of 
mediation in Deductive Inference, and thus draws a broad line 
between it, and Immediate or Apparent Inference. It also 
accommodates itself to such a case as Dara’pti, with a singular 
subject, thus, 

Socrates was wise. 

Socrates was poor. 

Some wise men have been poor. 

Now, the treating of a Singular proposition as a universal, 
which is necessary to make the above a regular syllogistic 
form, has always seemed a great anomaly in the syllogism. 
Indeed, it is a subversion of the theory of Deductive Reasoning, 
as supposed to consist in the application of a general or uni- 
versal principle to a case coming under it. But, if we accept 
the present form of the axiom, the above syllogism is rendered 
with apparent ease. ‘Wise’ co-exists with ‘Socrates ‘Poor’ 
eo-oxists with Socrates ; therefore ‘ Wise ’ and ‘ Poor ’ co-exist 
with one another ; that is, ‘ Some wise persons are poor.’ 

A farther advantage of the same form consists in following 
out the ‘ Coimotation ’ theory of Propositions. The exten- 
sion of the several propositions is completely banished from it, 
and nothing but Connotation or Comprehension left. It is no 
longer ‘ all A is B,’ but the attribute A co-exists with the 
attribute B,’ and so on. From the same cause, a seeming facility 
is given in chains of reasoning, which can be rendered thus : 
— A is a mark of B, B of C, C of D ; wherefore A is a mark 
of D. 

Notwithstanding so many advantages, this form of the axiom 
now described is unworkable as a basis of the syllogism. The 
fatal defect consists in this, that it is ill adapted to bring out 
the difference between total partial coincidence of terms, the 
observation of which is the essential precaution in syllogizing 
correctly. If all terms were co-extonsive, the axiom would flow 
on admirably ; A carries B, all B and none but B ; B carries 
C in the same manner; whence A carries C, without limita- 
tion or reserve. But, in point of fact, we know that while A 
carries B, other things carry B also, whence a process of limita- 
tion is required, in transferring A to C through B : — A (in com- 
mon with other things) carries B ; B (in common with other 
things) carries C ; whence A (in common with other things) 
carries C. The axiom provides no means of making this limi- 
tation ; if we were to follow A literally, we should be led to 
suppose A and C co-extensive : for such is the only obvious 
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meaning of ‘the attribute A coincides with the attribute 
C.’ 

Unless the predicate is quantified, as Hamilton recommends, 
the propositional form in Extension — ‘ all men are mortal,’ 
does not explicitly suggest that ‘ men are but a part of mortals 
yet we can readily conceive the fact when reminded of it ; the 
extent of ‘ mortal beings ’ is greater than the extent of ‘ men.’ 
But the proposition stated in pure connotation or comprehen- 
sion, as the present axiom requires, — ‘ the attributes of men co- 
exist with the attribute mortality’ — is difficult to adapt to the 
fact that mortals are more numerous than man. We should 
have to make a still greater circumlocution : — the attributes 
of men co-exist, but are not the only attributes that co-exist, 
with the attribute ‘ mortality.’ So, the attributes of a king 
co-exist, but are not the only attributes that co-exist, with the 
attributes of men. The conclusion would then be — The 
attributes of a king co-exist, but are not the only attributes 
that co-exist, with the attribute ‘ mortality.’ Now, as the 
axiom ‘ attributes co-cxisting with the same attribute co-exist 
with one another ’ does not suggest these necessary limita- 
tions, it is not, as worded, an explicit basis for the syllogism. 

It is only the same objection, otherwise put, that the axiom 
does not accommodate itself to the type of Deductive Reason- 
ing, as contrasted with Induction— the a[)plication of a general 
principle to a special case. Anything that fails to make pro- 
minent this circumstance is not adapted as a foundation for the 
syllogism. 

The scientific processes of Induction and Deduction are 
habitually conceived on the basis of Extension ; it is only thus 
that we readily appreciate the greater or less generality of 
propositions. Hence the proper view of the syllogism, as of 
the notion and the proposition, is to base it on Extension, but 
to determine the extension by Connotation or Comprehension. 
‘ All men are mortal ’ is best understood as the concrete 
population of human beings, defined and determined by the 
class attributes of humanity. This double point of view com- 
plies with all the exigencies of reasoning, and is not advan- 
tageously surrendered in favour of the statement of propositions 
in pure comprehension. 

The result of the comparison of the two axiomatic state- 
ments is, that the Dictum de omni et nuUo, properly guarded, 
is the most suitable and exact representation of the essential 
ieature of Deductive Reasoning or Syllogism. 

The case of Singular Propositions, held for the nonce to be 
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universal, is a grave exception to the Deductive process as we have 
uniformly described it. On examining such cases, however, we 
may see good reason for banishing them from the syllogism. Let 
us take the example already quoted : — 

Socrates is poor 
Socrates is wise 
Some poor men are wise. 

Properly, the conclusion is, ‘ one poor man is wise.’ Now, if 
‘ wise,’ ‘ poor,’ and ‘ a man,’ are attributes belonging to the mean- 
ing of the word Socrates ; there is then no march of reasoning at 
all. We have given, in Socrates, inter alia, the facts ‘wise,’ ‘poor,’ 
and ‘ a man,’ and we merely repeat the concurrence, which is 
selected from the whole aggregate of prop(!rtios making up the 
whole, ‘Socrates.’ The case is one under the head ‘ Greater and 
Less Connotation,’ in Equivalent Propositional Forms, or Immedi- 
ate Inference. 

But the example in this form does not do justice to the syllogism 
of singulars. We must suppose both propositions to be real, the 
predicates being in no way involved in the subject. Thus : — 
Socrates wa.s the master of Plato 
Socrates fought at Delium 
The master of Plato fought at Delium. 

It may fairly be doubted whether the transitions, in this 
instance, arc anything more than equivnhmt forms. For the 
propositicui, ‘ Socrat(;s was the master of Pinto, and fought at 
Delium,’ (;ompounded out of the two premises, is obviously nothing 
more than a grammatical abbreviation. No one can say that there 
is Ijct'c any change of meaning, or anytliing beyond a verbal 
modiiication of the original form. The next st('p is, ‘ the master 
of Plato fought at Delium,’ which is the previous statement cut 
down by the omission of ‘Socrates.’ It conb'nts itself with 
reprodudiig a part of the meaning, or siiying less lhan had been 
])reviously said. The full eqnivah'ut of the aliinindion is ‘the 
master of Plato hmght at Delium, and the niastei- of Plato was 
Socrates the new form omits the last piece of ijiformation, and 
gives only the first. Now, we never C(.)iisider that we have made 
a real inference, a step in advance, when wo repeat less than wo 
are entitled to say, or drop from a comjdex stabunent some portion 
not desired at the mom<nit. Sucli an operatitiii keeps strictly 
within the domain of Equivalence or Immediate InfcT’ence. In no 
wa3% therf'fore, can a syllogism with two singular premises be 
viewed as a genuine syllogistic or deductive inference. 

18. The Proof of the Axiom is uncontradicted experi- 
ence. 

Tlie Dictum is not a mere rule of consistency, exacting the 
admission, in equivalent forms, of all that has been conceded 
in one form. It is a mediate process, and the mediation has 
to be justified by an appeal to the facts. As far as proof goes, 
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it resembles in character the second form above gfiven — ‘ Things 
co-existing with the same thing, co-exist,’ and the mathema- 
tical axiom ‘ Things equal to the same thing are equal.’ All 
the three principles stand upon the same foundation ; some 
philosophers refer them to intuition, others to experience ; but 
the mode of proof for one is the mode for all. The dictum 
seems to approach nearest to a mere rule of consistency ; yet 
the fact of mediation makes all the difference ; ‘ the identical 
of an identical is identical ’ is a new step and needs a new jus- 
tification. Nobody would accept even so obvious an inference 
— as ‘ men are mortal, kings are men. kings are mortal,’ with- 
out first verifying upon examydes the peculiar kind of transi- 
tion involved. We are so alive to the snares lurking in the 
most obvious a,nd plausible forms of language, that we do not 
trust any of them without the check of actual trials. Nothing 
could seem more satisfactory than ‘ A co-exists with B, B with 
C, therefore A co-exists with C wholly and unconditionally,’ yet 
until we have elaborafely fenced the operation against the 
simple conversion of a universal, the conclusion is unwarranted. 

Viewing together the Mathematical axiom of Equalit.y and the 
axiom of the Syllogism, Mr. dc Morgan remarks : — ‘ In both there 
is a law of thought apy)calodto on primary subj (active testimony of 
consciousness ; ’ ‘ equal of equal is equal ’ in the one ; ‘ identical of 
identical is identical' in the other. The two laws are equally 
necessary, (iqually self-evident, equally incayiable of being resolved 
into simy)]er elements. 

14. There are other modes of stating the Axiom. Hamil- 
ton has two forms. The first is for what he calls Iiilbrnial 
Iteasoniiig In so far as two notions (notions proper or 
individuals) either both agree, or one agreeing the other 
does not, with a common third notion ; in so far, these 
notions do or do not agree with one another. 

This is simply one way of wording the Nota uoice, and is 
liable to the objections urged against that form. There is no 
provision J'or distinguishing total from partial agreement, and 
therefore no basis for the working of the syllogism. The 
words ‘ agi-eement ’ and ‘ disagreement ’ are less apt than ‘ co- 
existence ’ and ‘ non-coexistence ’ for expressing the axiom ; 
they have the defects inherent in the ‘judgment’ theory of 
Propositions. 

15. Tor the Figured Syllogism, where the terms are re- 
lated as subject and predicate of propositions in a given 
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order, Hamilton enounces this form : — What worse re- 
lation of subject and predicate subsists between either of 
two terms and a common third term, with which one, at 
least, is positively related ; that relation subsists between 
the terms themselves. 

The peculiar phraseology ‘ Wiiat worse relation ’ is a man- 
ner of saying that the conclusion must carry the weakest re- 
lationship signified by the premises. li“ there be a negative in 
the premises, there must be a negative in the conclusion ; if 
there be particularity in the premises, there must be particu- 
larity in the conclusion. The same thing is otherwise ex- 
pressed — ‘ The conclusion must follow the weaker part.’ 

This is the Axiom given in Extension, and is in accordance 
with the Dictum^ although not stated with the same generahty. 
It more resembles one of the canons for working out the syllo- 
gistic details, itself resting on the Dictum. 

16. The first of Hamilton’s two forms is expressed 
otherwise thus (Thomson) : — The agreement or disagree- 
ment of one conception with another, is ascertained by a 
third conception, inasmuch us this, wholly or by the same 
part, agrees with both, or with only one of the conceptions 
to be compared. 

This form appears to be based upon Comprehension, or the 
Nota nokv, but endeavours to introduce the limitations requisite 
for discriminating total and partial quantity. The phraseology, 
however, — ‘conception, &c.’ — is ambiguous; it may express 
either extension or comprehension — ‘men ’or the attributes 
‘ human.’ If, taken in extension (which is most probable), it 
closely reproduces Hamilton’s second form, and puts stress 
upon the difference between total and partial coincidence. 
Nevertheless, it does not rise to the sweep of the Dictum^ 
in declaring the paramount circumstance of deductive reason- 
ing, — the carrying out of a general law to particular cases. 

If ‘ conception ’ means attributes, comprehension, or conno- 
tation, the phraseology would indicate Hamilton’s syllogism of 
Comprehension, and would not suggest the common syllogism. 
The attributes ‘king’ and the attribute ‘mortal’ agree (better 
‘ coincide ’) by agreeing (coinciding) with the same part of the 
attributes ‘ human.’ Hamilton’s syllogism is more explicit ; 
thus — The attributes ‘ king ’ contain the attributes ‘ man 
the attributes ‘ man ’ contain the attribute ‘ mortal the 
attributes ‘ king ’ contain the attribute ‘ mortal.’ 

11 
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17. In the comprehensive scheme of De Morgan, the 
axiom is a generalization of many special axioms. The 
syllogism is treated as the composition of two relations 
into one ; the axiom is ‘ the relation of a relation is a rela- 
tion compounded of the two.* 

The truth of this is seen, and its application controlled, by 
the special instances of relationship. One of these instances is 
the axiom of the common syllogism. Others are the mathe- 
matical axioms, ‘ Equal of equal is equal,’ and ‘ greater of 
gi’eater is still greater ’ (a fortiori J. Among more special in- 
stances are ‘ antecedent and consequent,’ ‘ancestor and 
descendant. 

18. It has been supposed by some that the common 
axiom, as expressed by the ‘ dictum de omni et nullo,’ is 
a consequence of the Laws of Thought (Identity, Contradic- 
tion and Excluded Middle). 

Hamilton maintains that categorical syllogisms are regulated 
by the fundamental laws of Identity and Contradiction. He 
interprets the law of Identity as tlio identity of a whole and 
the sum of its parts, whence he considers it right to infer 
that what belongs to a whole belongs to its part. Mr. Mansel 
agrees with Hamilton in referring the syllogistic laws to the 
same principles. 

The effect of this doctrine is to abolish the difference be- 
tween Immediate and Mediate Inference, by bringing mediate 
inference under Immediate, or under the law of Consistency. 
On the face of it, the supposition is unlikely ; and accordingly 
it has been denied by other logicians. Thus, Mr. de Morgan 
(Syllabus, p. 47) remarks of the attempts to reduce the syllog- 
ism to the three so-called Laws of Thought, ‘ When any one 
attempts to show how, I shall be able to judge of the process; 
as it is, I find that others do not go beyond the simple asser- 
tion, and that I myself can detect the petiiio prmcipii in every 
one of my own attempts.’ 

The law of Consistency requires us to concede that what is 
true of a class is true of every individual in the class ; ‘ all men 
are fallible,’ ‘ the half of men are lalliblc, this man is fallible * ; 
here there is no transition, it is the same fact, repeated only to 
a less extent. But when we say ‘ kings are men,’ ‘ kings are 
fallible,’ there is a transition to a different subject, a subject 
not present to the mind as a part of the original whole, but 
brought under it by a second assertion. Now a distinct axiom, 
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is needed to transfer the attribute under this new case. The 
axiom may be in its nature self-evident, but the conclusions 
regulated by it are not identical with either of the premises, as 
an immediate inference, properly so called, is identical with the 
original form. 

19. The special canons of the Syllogism are derivable 
from the Axiom. 

(1) It easily follows from the Dictum, as explained, that 
there are three terms, and no more. There is a Universal Pro- 
position containing a subject and a predicate, an applying or 
Interpreting proposition, adding a third term, and repeating 
one of the terms of the universal : — All or no Y is Z, All X 
is Y. The conclusion contains no new term — All X is Z. 
Whence there are three terms in all. 

(2) The same examination shows that there are three and 
no more than three propositions ; — the Universal, the Inter- 
preting Proposition, and the Conclusion. 

(3) The third special canon is — ‘ The middle term must be 
distributed once in the premises.’ Distribution or Universal 
Quantity in the middle term is essential to the total coincidence 
or non-coincidence of, with at least one of the other terms {the 
middle term) ; without which the two extreme terms could not 
be shown either to coincide, or not to coincide, in whole or in 
part. ‘ Some men are fallible,’ ‘ kings are some men,’ — would 
not bring about a coincidence between ‘ fallibility’ and ‘ kings ;’ 
one portion of men might be fallible, and a different portion 
might be kings. This is obviated if fallibility adheres to all 
men ; it must then adhere to whatever objects are found to be 
men. 

(4) The fourth special canon is — ‘ No term undistributed 
in the premises must be distributed in the conclusion.’ It may 
be brought under the Dictum thus : — The distribution of a 
term in the conclusion means universal or total coincidence 
with the other term of the conclusion ; — ‘ All X is Z ’ means 
that X is wholly coincident with, wholly included in Z. Now 
X and Z are brought together by a middle term Y ; and if X 
did not wholly coincide with Y in the first instance, it could not 
be transferred, in total coincidence, to Z. If we had only some 
X is Y, even although all Y is Z, we could not declare all Xto 
be Z. There is carried over to Z ouiy so much of X as goes 
with Y ; if that be the whole, the whole is carried ; if a part, 
part is carried. If ‘ all men are fallible,’ and ‘ some beings are 
men,* only some beiners are fallible, namely, as many as are men. 
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(5) ‘ From negative premises, there is no inference.’ Nega- 
tive premises do not comply with the essential fact of the in- 
terpreting proposition, which is to declare that a given case 
comes Tinder the sweep of the rule. Whether the universal 
be affirmative or negative, the applying proposition must, from 
its nature, be affirmative. No Y is Z, no X is Y, could not be 
the means of bringing X under Z, or of bringing these two 
terms together in a conclusion ; we could not, from such pre- 
mises, infer even No X is Z. ‘ No matter is destructible ’ re- 
quires to be followed up with ‘ ether is matter ’ to prove that 
‘ no ether is < i(istructihle.’ 

(6) ‘If one premise be negative, the conclusion is negative,’ ex- 
presses exactly what happens in the negative form of the axiom. 

In the enlarged scheme of Do Morgan, some of these rules 
are violated in appearance, but only in appearance. Thus 
from ‘ two negative premises ’ he draws a conclusion in the 
affirmative. This, however, arises from the elasticity of ex- 
pression allowed by the use of contrary forms. Every affirma- 
tive proposition may be given as a negative ; and there may 
be the semblance of negation, with the reality of affirmation 
in conformity with the axiom. Thus — 

AllYisZ = No Y is not Z. 

All X is Y = No X is not Y. 

AllXisZ AllXisZ. 

20. The axioms — ‘ Equals added to equals, give equal 
sums,’ and the argumntum a fortiori, if received as axioms 
in Logic, are distinct from the axiom of the Syllogism, and 
must be independently proved. 

The argument, um a fortiori is represented thus : — If A is 
greater than B, and B greater than C, still greater is A than 
0. This, and the oihm- axiom stated, arc purely mathematical 
in their character ; they serve for the comparing of quantities 
as equal or unequal. They rest on their own special evidence 
of fact. 

It will be seen that Boole draws the Syllogism under the 
axiom that suffices for the reduction of equations. He assumes 
that the analogy of the logical method and the algebraical is 
sufficiently close to allow of the substitution. 

The conflicting opinions as to the evidence of axioms gener- 
ally, whether of logic, of mathematics, or of other sciences, will 
be discussed in a succeeding chapter. 
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EXAMPLES OF THE SYLLOGISM. 

21. The chief application of the theory and the forms of 
the syllogism is to detect fallacies in deductive reasonings. 

There are certain forms of deductive reasoning or argument, 
that are specious to appearance, and fallacious in reality ; and 
the analysis of the syllogism is useful in disclosing the fallaci- 
ousness. 

22. The course of procedure, in dealing with an argu- 
ment in any way uncertain or perplexed, is as follows : — 

I. Ascertain what is the conclusion, or the point to be 
proved. State this distinctly in a proposition so as to dis- 
tinguish the Subject (minor term of the syllogism) and the 
Predicate (major term). 

II. Find out the middle term of the Jirgument. In a valid 
syllogism there must be a middle term, and only one : and it 
must be something not occurring in the conclusion. 

III. Find out some proposition connecting the middle term 
with the major term ; this is the itiajor premise of the syllogism. 
Also some pro})osition connecting the middle term with the 
minor term ; giving the mmur premise of the syllogism. 

IV. The two premises and the conclusion being stated in 
form and ordei’, the validity may be judged according to the 
laws of the syllogism. 

(1) If the deduction coincides with any of the valid moods, 
it is valid ; if not, not. 

(2) It being seen what Figure the argument comes under, it 
may be tested by the special ennons of that figure. 

(8) The general canons of the syllogism may be applied to 
discover errors, if there be any such. 

Any one of these three modes may be adopted at choice ; 
inasmuch as each of them singly is conclusive. 

The easiest I'cmembered mode of testing a syllogism, when 
once in form, is by the six general cninons of the syllogism. 
Of these, the two that are most usually violated in sophistical 
reasonings are the 3rd (Distribution of the Middle Term) and 
the 4th (The quantity of the terms in the conclusion not greater 
than in the Premi.ses). An argument with negative premises 
(5) would deceive no one. It would also be obvious, without 
much Logic, that one premise being negative, the conclusion 
must be negative (6). 

23. As an alternative, we may discard the consideration 
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of the separate Figures, and reduce every argument at once 
to the standard form of Deduction. 

From the very nature of deductive reasoning, the conclusion 
is a special application of some more general proposition. 
This more general proposition must be found in the premises ; 
it is the ground proposition ; in Hamilton’s phraseology, the 
Sumption. There must also be found another proposition 
declaring its applicability to a particular case, namely, the 
case given in the conclusion. These two indispensable proposi- 
tions may occur under distorted forms, which we must be able 
to redress by the methods already pointed out, that is, by 
obversion and conversion, as the case may be. Also, the 
conclusion may require to be obvertcd or converted, or both. 
By such methods, we may evade all the variations of figure, 
and come at once to the regular type of deduction. 

EXAMPLES. 

All men are mortal All Y is Z. — (A) 1 

iN^o dogs are men Ho X is Y. — (E) >lst Fig. 

No dogs are mortal No X is Z. — (E) j 

(1) This syllogism is in the First Figure, but there is no 
mood in that Figure containing the propositions A, E, E. 

(2) Otherwise : The mjijor term, mortal, is distributed in 
the conclusion, and not in the premises ; there is illicit process 
of the major. 

(3) Or lastly : It contradicts the canon of the normal syllo- 
gism, whereby the minor is declared to be affirmative. 

All planets are round All Z is Y. — A j 

A wheel is round All X is Y. — A > 2nd Fig. 

A wheel is a planet All X is Z.— A ) 

(1) There is no such mood in the Second Figure, 

(2) The middle term, ‘ round,’ is undistributed. 

(3) There is a violation of the special canon of the Second 
Figure — One premise must be negative. 

* Every honest man attends to his business ; this person 
attends to his business ; this person is an honest man.’ This 
is the exact counterpart of the foregoing. The conclusion 
being ‘ this person is an honest man ;’ the minor term is ‘ this 
person,’ the major^ ‘ an honest man.’ The middle term is 
‘attends to his business.’ The major premise (major and 
middle), ‘ Every honest man attends to his business,’ A ; the 
minor premise, ‘ this man attends to his business.’ A (a definite 
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individual may be considered as either A or I). On any one of 
the three grounds given in the foregoing example, the reason- 
ing is fallacious. 

These two examples are regarded by logicians as of a type 
calculated to mislead, and therefore exemplifying the use of 
the laws of the vsyllogism. It is interesting to enquire what 
circumstance gives them their fallacious plausibility. With 
this view, we may proceed by the alternative method above 
pointed out, namely, by ascertaining whether these be the 
regular premises of deduction. 

To prove that a wheel is a planet, we must have a more 
general proposition, of which this shall be a particular case. 
Such a proposition would be ‘all round bodies are planets:’ 
We should then require an applying or subsuming proposition, 
namely, ‘ wheels are round bodies.’ With these two proposi- 
tions, the conclusion would be legitimate, that wheels are 
planets. Looking at the premises given, however, we do not 
find a proposition corresponding to the first, or the general 
proposition. It is stated, not that ‘ all round bodies are 
planets,’ but only that ‘ all planets are round,’ a difierent 
propOvsition. The confounding of the two is eflected by the 
simple conversion of a universal offirmative ; by arguing from 
‘ all planets are round,’ that ‘ all round bodies are planets,^ 
which wo can do only if there are no round things but planets. 
In short, the fallacy, traced to its root, is nfallaci/ of conversion ; 
and if we are liable to be deceived by such syllogisms as the pre- 
sent, it is because we are liable to slip into this fallacy. There is 
sometliing in the form of the universal affirmative that throws 
us ofi' our guard ; from the expression All X is Y, we are apt 
to assume the co-extension of X and T, unless cautioned and 
educated to the contrary. In cases where the co-extension 
exists, and only in such cases, could the argument in question 
give a sound conclusion. Thus — 

All matter gravitates. 

Air gravitates. 

Air is raatt,er. 

Now, by the same process as before, it is shown that the 
general proposition needed for this conclusion is ‘ All gravi- 
tating things are matter,’ which happens to be true, but is not 
justified by the assertion in the major, ‘ all matter gravitates ;* 
for there might be other gravitating things. 

So in the second example ‘ Every honest man attends to his 
business,’ &c., we should require the terms ‘ honest man ’ and 
‘ attention to business ’ to be co-extensive, which they are not. 
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Whatever tendency we have to be deceived by such reasonings 
depends solely upon the intellectual weakness of presuming 
co-extension of terms, in universal affirmations. 

Hume says: — ‘ We have no perfect idea of anything but a 
percepti on . A substance is entirely difierent from a perception. 
We have therefore no idea of substance. ’ 

The first step is to resolve the conclusion into its two terms. 
As often happens, in Logic, these terms are not the grammati- 
cal subject and grammatical predicate ; a transformation must 
be given to suit the tenor of the premises. Comparing the 
first proposition with the last, we see that the minor term, or 
subject of the conclusion, must be ‘having an idea,' the 
major term is ‘ substance.' The affirmation is negative ; 
literally, our ‘ having an idea ' is not true of substance. It is 
denied that substance is one of the things included under 
having an idea. The next point is to single out the middle 
term, namely, ‘ perception.’ Joined with the major and minor 
terms respectively, this yields as premises — 

No ‘having an idea’ is not perception. 

All substance is not perception. 

No ‘ having an idea ’ is true of substance. 

In the present form, the reasoning is wholly inadmissible ; the 
premises are both negative. We might, however, obvert the 
middle term ‘perception,’ and regard not-perception as the 
true middle (like changing ‘ not wise ’ into not- wise, or foolish). 
We have thus — 

No ‘ having an idea ’ is not-perception E j 
All substance is not-perception A > 2nd Fig. (Cesare), 
No ‘ having an idea ’ is substance. E J 
In this form the argument is sound. 

It is often desirable to express arguments of great subtlety, 
such as the present, in the standard form of deduction. The 
requisite transmutation would have to be effected thus. The 
conclusion, ‘ “ having an idea ” is not true of substance,’ is to 
be converted ‘No substance is included in our having an 
idea,’ For this, the universal proposition would be a proposi- 
tion of denial more comprehensive than substance : — No 
not-perception is included in our having an idea. The minor 
is then, All substance is not-perception ; whence we conclude 
according to the regular form for the negative deduction. 
From the middle term being a negation, however, this, can 
never be an easy form of argument ; and more especially so in 
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the present argument, where perception is as wide as exist- 
ence, and has only a formal, and not a real obverse. 

Thus, then, we have, in the First Figure, as Gekirent — 
Nothing that is not a perception (no uot-perccption) can 

be perfectly conceived, E. 

Substance is not a perce]>tion (a not-perception), A. 

Substance cannot be perfectly conceived. E. 

‘None but Whites are civilized; the Hindoos are not 
Whites ; therefore they are not civilized.’ 

In a syllogism thus : — 

No uot-Whites are civilized E ) 

The Hindoos are not Wliites A V (Gelarent). 

The Hindoos are not civilized EJ 

A correct argument, the middle term being ‘ not- Whites,’ for 
which the positive equivalent would be the remaining members 
of the Universe, ‘ races of men ’ (Black, brown, yellow, &c.) 
This would give a more intelligible form ; — 

No communities of the black, brown, or yellow races are 
civilized ; 

The Hindoos are of the black or brown races. 

The Hindoos are not civilized. 

‘ Abstinence from the eating of blood had reference to the 
divine institution of sacrilices ; one of the precepts delivered 
to Noah was abstinence from the eating of blood ; therefore, 
one of the precepts delivered to Noah contained the divine 
institution of sacrifices ’ (Whately). 

Although prolix in the wording, there is little distortion in 
this example. The minor term is obviously ‘ one of the 
precepts delivered to Noah,' the major ^ ‘ contained or had 
reference to the divine institution of sacrifices,’ The middle 
term is ‘ abstinence from the eating of blood and the arrange- 
ment is exactly as in the standard syllogism. 

‘ Few treatises of science convey important truths, without 
any intermixture of error, in a perspicuous and interesting 
form ; and therefore, though a treatise would deserve much 
attention which should possess such excellence, it is plain that 
few treatises of science deserve much attention.’ (Whately), 

The conclusion gives as minor term ‘ few treatises of 
science,’ as major ‘ deserve much attention.’ The middle term 
is ‘ convey important truths, &c.’ The major premise, there- 
fore, is— 
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All treatises of science that convey &c-, deserve attention: 
The minor premise — 

Few treatises of science are works conveying important, &c. 
The conclusion — 

Few treatises of science deserve attention (Dam). 

It was formerly remarked (p. 82) that for Some, in the minor 
term, we may have — Few, most, many, one, two, — provided 
that the same quantity is used in the premises and in the 
conclusion. 

‘ Enoch according to the testimony of Scripture) pleased 
God ; but without faith it is impossible to please Him ; there- 
fore Enoch had faith ’ (Whately). 

The minor and major terms are obvious. The middle is 
‘ pleasing God.’ The major premise is — ‘ pleasing God is im- 
possible without faith,’ whicli is a circumlocution by way of 
expressing emphatically the proposition ‘pleasing God is 
having faith ’ — ‘ all persons that please God have faith.’ The 
minor premise being ‘Enoch pleased God,’ the conclusion fol- 
lows from the regular type of deduction. 

It was said by some one during the Reform discussions of 
1807 : — ‘ Every reasonable man wishes the Reform Bill to 
pass. 1 don’t.’ There was bat one inference. The speaker 
was not a reasonable man (Camcdres). This is a good example 
to show that an effective argument may be given out of the 
First Figure. 

If we follow tl)C ordinary method of reduction in this case, 
we find ourselves in a difficulty. Gamestresi& usually reduced 
to the First Figure by transposing the premises and simply 
converting the original minor : if we do so in this case, we 
find a singular proposition in the major premise, which cannot 
be converted without doing great violence to the ordinary 
forms of language, and cannot stand as the grounding pro- 
position conceived as a general rule. The general rule in this 
case is obviously the existing major — ‘Every reasonable man 
wishes the Reform Bill to pass.’ But if we view this as the 
general rule, then we appear to have a negative applying pro- 
position — ‘ I don’t.’ Looking more closely at the premises, we 
see that the true nature of the predication is disguised. The 
major proposition is really negative, and the minor really affir- 
mative. The remedy for the distortion is to obvert the major 
into — ‘ No reasonable man wishes the Reform Bill to fail ;’ or 
* No man that wishes the Reform Bill to fail is reasonable*’ 
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The minor when altered to correspond becomes — ‘ I do and 
we have a syllogism in Celar&rU, 

Another example of this same mood, CamestreSf illustrates 
the occurrence in ordinary reasoning of other syllogistic forms 
than the moods of the standard figure. We are presented with 
the assertion that ‘ No despotism is a good form of govern- 
ment,’ and on asking the ground of such an assertion, are 
told — ‘ Every good form of government promotes the intelli- 
gence of its subjects, and no despotism does that.’ This is an 
argument in Camestres. 

Every good form of government promotes ) 
the intelligence of its subjects. j 

No despotism promotes, &c. Es 

No despotism is a good form of govern- ) 
ment. J 

The above statement of the Major is tlie natural statement of 
the proposition ; the order of subject and predicate is such as 
a reasoner would naturally observe. 'I’liat it promotes the in- 
telligence of its subjects is affirmed of every good form of 
government ; the order of the terms conforms to the usual 
arrangement of having the largest term in the predicate ; 
other agencies than good government promote the intelligence 
of the people. 

As ill the former Camestres, this syllogism cannot be reduced 
to the First Figure by the process indicated in the Mnemonic 
letters without putting the real Major, or grounding proposi- 
tion, in the Minor place. We may retain the present order 
without violating the rule that the applying proposition must 
be affirmative. For the present major, affirmative in form, is 
obviously negative in its bearing ; while the minor, negative 
in form, is really of an affirmative nature, asserting that a 
despotic form of government possesses the character contem- 
plated in the ground proposition as precluding the title of 
good. By obverting the predicate of the major, the middle 
term, we manifest the real character of the premises : — 

No form of government that fails to promote the intelli- 
gence of its subjects is a good form of government. 

A despotism fails to promote the intelligence of its subjects. 

No despotism is a good form of government. 

In speaking of the general uses of the Figures, we remarked 
that the Third Figure is sometimes useful in making good an 
unobtrusive and timid contradictory. The three first moods 
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supply mild contraries to a universal negative ; the three last 
mild contraries to a universal affirmative. We give an ex- 
ample of each. 

Suppose a speaker to maintain absolutely and without 
reservation that speculation is of no value. His position in 
logical form is — ‘ N^o speculation is valuable.’ We subvert this 
and extort from the speaker a concession that his position is 
too extreme, when we obtain his assent to the two proposi- 
tions — ‘ Some truths affecting human conduct are speculations’, 
and ‘All truths affecting human conduct are valuable.’ These 
two propositions involve the sub-contrary of the extreme 
negative ; — namely, Some speculations are valuable. They are 
given in the order of subject and predicate natural to the 
occasion, and they fall into the Third Figure. They serve as 
premises either for Dimmis, or Datisi, according to the order 
we observe in enouncing them. Thus : — 

Some truths affecting human conduct) 
are speculations ) 

All truths affecting human conduct ) . 

are valuable ) ^ 

Some speculations are valuable Is 

This is a syllogism in Disamis. But it is to be observed that 
we invert the normal order of the major and minor terms in 
the conclusion. The most natural form is Daiisi — thus - 
All truths affecting human conduct , 
are valuable ) 

Some truths affecting human conduct ) 
arc speculations j 

Some speculations are valuable I 

If our opponent should concede that all truths affecting 
human conduct are speculations, we should have a syllogism 
in In that case, our partial contradiction would 

seem peculiarly bland, because our premises would then be 
superfluously strong, and we should have the appearance of 
remitting something in the conclusion. 

Our next example illustrates the partial subversion of a 
universal affirmative by making good its sub-contrary, a 
particular negative. It is maintained that no attention should 
be given to what is not practical. This may assume the logical 
form of a universal affirmation, — ‘ Everything that is unprac- 
tical should be neglected.’ Desiring to Contradict this in a 
mild form, we may use the following argument : — 
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No truth applicable to practice should be 
neglected. 

truth applicable to practice may 
seem unpractical. 

Some seemingly unpractical truths should ) , ^ 
not be neglected. j ^ 

This is a syllogism in Felapton. The major — ‘ Some truths 
applicable to practice should not be neglected,’ would equally 
suit our purpose, and with the above minor would give a 
Bohardo. In such cases as the above, it is difficult to say 
which is the grounding proposition. There is no violation of 
the essential nature of Deduction in regarding a particular 
proposition, or approximate generalization, as the ground of 
the argument. To make the reasoning a genuine deduction, it 
is required only that the grounding proposition be more 
general than the conclusion. 

Arnauld's Universal Test. 

It may be worth while to give an example of Arnauld’s 
mode of testing a deductive argument without reference to its 
logical form. 

He directs the pupil simply to observe whether the conclusion 
is contained in the premises. He gives the following example 
of his method : — 

‘ I am in doubt whether this reasoning be good : — 

The duty of a Ghristian is not to praise those that commit criminal 
actions. 

Now those that engage in a duel commit a criminal action. 

Thet efore it is the duty of a Christian not to praise those that 
engage in duels. 

‘ Now I need not trouble myself as to the figure or mood to 
which this may be reduced. It is sufficient for me to 
consider whether the conclusion be contained in one of the two 
first propositions, and if the other show this. And I find at 
once that the first proposition, since it difiers in nothing from 
the conclusion, except that there is in the one, those that com> 
mil criminal actions, and in the other those that engage in duels, 
— that in which there is commit criminal actions, will contain 
that in which there is engage in duels, provided that committing 
criminal actions contains engaging in duels. 

‘Now it is clear by the sense that the term those that commit 
criminal actions is taken universally, and that it extends to all 
those that commit any such actions whatever ; and thus the 
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minor, Those that engage in a duel commit a criminal action^ 
showing that to engage in a duel is contained under this term, 
commit criminal actions j shows also that the first proposition 
contains the conclusion.’ 

This test of Arnauld’s is the simplest of application to premises 
not couched in syllogistic terms. It is easily applied in any 
case : the only change of form that could aid in the scrutiny, 
would be to make the containing proposition of the same form 
with the conclusion. 

To the following arguments, the student may supply such 
grounding propositions as would give them validity : — 

A true philosopher is independent of the caprices of fortune, 
for he places his chief happiness in moral and intellectual ex- 
cellence. 

A slave is a human being, therefore he should not be held in 
bondage. 

Not being thirsty, he cannot be suffering from fever. 

The Reformation was accompanied and followed by many 
disturbances, and is therefore to be condemned. 

Solon must be considered a wise legislator, seeing that he 
adapted his laws to the temper of the Athenians. 

He was too impulsive a man not to have committed many 
errors. 

Educated among savages, he could not be expected to know 
the customs of polite society. 

Not every advice is prudent, for many advices are not safe. 

Many assertions that are open to doubt are nevertheless 
worthy of attention, for many assertions that are open to doubt 
may be true. 

‘ Napoleon never cared for anybody but himself.’’ In modi- 
fied opposition to this, it may be urged that, after all, ‘ he 
was human.’ Supposing this rejoinder is intended to establish 
that Napoleon had some disinterested affections, what ground- 
ing proposition does it require ? 

In like manner, subvert the assertion, ‘ Napoleon never 
knew fear.’ 

Volcanic eruptions, earthquakes, and plagues cannot be 
interpreted as a warning to evil-doers, for they involve alike 
the innocent and the guilty. 

Some dogs are useful animals, for is not the retriever useful ? 

All zeal is not virtuous, there being a zeal that has no dis- 
ci'etion. 

‘ Table- turning,’ (you may say,) * is a thing I don’t under- 



MISCELLANEOUS EXERCISEa 


175 


stand* Admitting this, I ask you to construct in an affirma- 
tive form, an argument which would entitle you, logically, yet 
not convincingly, to deny the existence of table-turning. 
(Spalding). 

Miscellaneous Syllogisms. 

‘ Suppose a man says, ‘ I dislike all foreigners ; * find a 
premise which, with his own assertion, would entitle him to 
say also, ‘ No foreigner deserves to he liked* (Spalding). 

All cold is to be expelled by heat : this person’s disorder is 
a cold ; and must therefore be expelled by heat. 

No carnivorous animals have four stomachs : all ruminants 
have four stomachs : no ruminants are carnivorous. 

Some men of inferior ability are legislators. All peers are 
legislators, and some peers are men of inferior ability. 

‘ No war is long popular : for every war increases taxation ; 
and the popularity of anything that touches our pockets is very 
short-lived.’ (Spalding). 

He that will not learn cannot become learned. This being 
so, there are many clever young men that we cannot expect 
to become learned. 

There is some anger that is not blameworthy. What pre- 
mise do you need for the conclusion, — ‘ Some passions are not 
blameworthy.’ 

‘ No truth is without result ; yet many truths are misunder- 
stood.’ What is the conclusion ? 

Some deserve to be imitated that are nevertheless fools. 
Whoever speaks the truth deserves to be imitated. 

Humanity is a moral virtue : the study of polite letters is 
humanity ; the study of polite letters is a moral virtue. 

White is a good fellow ; if, therefore, linen is white, it is a 
good fellow. 

‘ He that says you are an animal speaks truly : he that says 
you are a goose, says you are an animal ; he that says you are 
a goose speaks truly.’ (Arnauld). 

‘ You are not what 1 am ; I am a man : therefore you are 
not a man.’ (Arnauld). 

One symptom of the plague is fever ; this man has fever; 
therefore he has the plague. 

Some objects of great beauty answer no other perceptible 
purpose, but to gratify the sight : many flowers have great 
beauty ; and many of them accordingly answer no other pur- 
pose but to gratify the sight. 

Every good statesman is favourable to progress. Some 
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members of Parliament, not being favourable to progress, are 
not good statesmen. 

‘ Unpleasant things are not always injurious ; afflictions are 
often salutary.’ Supply the missing premise. 

John is taller than William ; William is taller than Charles ; 
John is taller than Charles. 

‘ Of two evils the less is to be preferred ; occasional turbu- 
lence, therefore being a less evil than rigid despotism, is to be 
preferred to it.’ (Whateley). 

All fixed stars twinkle ; yonder star twinkles ; therefore it 
is fixed. 

All that do not act foolishly are respectable ; all fools act 
foolishly ; no fools are resi>ectablc. 

‘ Most men that make a parade of honesty are dishonest ; 
this man makes a parade of honesty.’ Can we conclude that 
he is dishonest ? 

Ill doers are ill dreaders. This man dreads evil, and is, 
therefore, a scoundrel. 

All aristocracies are self-willed ; some self-willed people are 
not cruel ; some aristocracies arc not cruel 

Some democracies are not persistent in their designs ; the 
Government of the United States is a democracy ; the Govern- 
ment of the United States is not persistent in its designs. 

All plants contain cellular tissue ; no animals are plants ; no 
animals contain cellular tissue. 

‘ I snatch at the conclusion that every eager desire is an 
evil thing; since I know that the desire of evil is evil, and 
that not a few eager desires have evil objects.’ (Spalding). 

A good marksman must have a steady hand ; George has a 
steady hand ; therefore, George is a good marksman. 

Flotation is possible only in liquids, and so not possible in 
this water, which is frozen. 

Poetry is not Science. The characteristics of Science are 
truth and generality, and Poetry possesses neither. 

Nothing that is not possible for man to do has ever been 
done by man. Raising the dead is not possible for man, and, 
consequently, has never been done by man. 

‘ If I know that Messieurs A. B. and C. are not only learned, 
men but also silly ones, will you allow me to draw any infer- 
ence?’ (Spalding). 

Irrational prejudice is symptomatic of a weak mind, and we 
sometimes see it in very learned men. State this in syllogistic 
form, and draw the legitimate conclusion. 

One who misapplies riches deserves poverty ; which one who 
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is benevolent does not deserve. Is the legitimate conclusion 
consonant with fact ? 

‘ If a rule never is, and a principle always is, a law admitting 
no exception, judge that a rule must be something different 
from a principle.’ (Spalding). 

No branch of science can be made absolutely perfect, yet 
all bi'aTiches of science are worthy of diligent culture. What 
inference do you draw from this ? 

‘ What was it that first gained him the public ear ? It cer- 
tainly was not the pure Saxon-English in which his sentence? 
are clothed, for, alas ! wc find that many writers who neglect 
their grammar even, secure an immense audience, to the de- 
light of their publishers, and their own gratifi(;ation.' 

‘ It has been supposed by some philosophers, that electricity is 
the real agent by which the nerves act upon the muscles. But 
there are many objections to such a view ; and this very im- 
portant one among the rest, — that electricity may be trans- 
mitted along a nervous trunk which has been compressed by 
a string tied tightly round it, whilst the passage of ordinary 
nervous power is as completely checked by this process as if 
the nerve bad been divided.’ 

The following arc examples of chains of reasoning, resolvable 
into consecutive syllogisms. 

‘ The concept ‘ horse ’ cannot, if it remain a concept, that is, 
a universal attribution, be represented in imagination ; but ex- 
cept it be represented in imagination, it cannot be applied to 
any objc'ct ; and except it be so applied, it cannot be realized 
in thought.’ (Hamilton). 

‘ But, to prove that moral sentiments are instinctive or 
inscrutable, it is boldly asserted, by the advocates of the 
hypothesis in question, that the moral sentiments of all men 
are precisely alike. 

‘ The iu'gument, in favour of the hypothesis, which is raised 
on this hardy assertion, may be stated briefly in the following 
manner ; — No opinion or sentiment which is a result of observa- 
tion and induction is held or felt by all mardvind. Observation 
and induction, as applied to the same subject, lead dilferent 
men t(j different conclusions. But the judgments which are^ 
passed intei'nally upon the rectitude or pravity of actions, or' 
the moral sentiments or feelings which actions excite, are 
precisely alike with all men. Consequently, our moral 
sentiments or feelings were not gotten by our inductions from 
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the tendencies of the actions which excite them : nor were 
these sentiments or feelings gotten by inductions of others, and 
then impressed upon our minds by human authority and ex- 
ample. Consequently, our moral sentiments are instinctive, or 
are ultimate or inscrutable facts.’ (Austin.) 

‘ The general object which all laws have, or ought to have, 
in common, is to augment the total happiness of the commun- 
ity ; and therefore, in the first place, to exclude, as far as may 
be, every thing that tends to subtract from that happiness : 
in other words, to exclude mischief. But all punishment is 
mischief: all punishment in itself is evil. Upon the principle 
of utility, if it ought at all to be admitted, it ought only to be 
admitted in as far as it promises to exclude some greater evil.’ 
(Beiitham). 

* If our intellectual partis common, the reason also, in respect 
of which we are rational beings, is common: if this is so, com- 
mon also is the reason which commands us what to do, and 
what not to do ; if this is so, there is a common law also ; if 
this is so, we are fellow-citizens ; if this is so, we are members 
of some political community ; if this is so, the world is in a 
manner a state.’ (Marcus Antoninus). It is not to be sup- 
posed that all these transitions make distinct syllogisms ; some 
are at best but immediate or equivalent transitions. 


CHAPTER 11. 

RECENT ADDITIONS TO THE SYLLOGISM. 

HAMILTON’S ADDITIONS. 

SiK William Hamilton’s extensions of the theory and the 
forms of the syllogism are chiefly based on tlie Quantification 
of the Predicate, and on ihe full development of the two 
modes of Quantity — Extension and Comprehension. He has 
also much criticism in detail on many parts of the syllogistic 
theory. 

It has been seen (p. 8(1) that the thorough quantification of the 
predicate yields four new propositional forms, making eight 
in all. Twa) of these, the affirmative forms, ‘ All X is all Y,’ 
‘ Some X is all Y,’ which are held by De Morgan and by Mill, 
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to be compound propositions, have been adopted by some other 
logicians, as Thomson (‘Laws of Thought’) and Spalding. 
The remaining two forms — the negative ‘ All X is not some Y,’ 

‘ Some X is not some Y ’ have been set aside as not occurring in 
actual instances. 

The addition of two new forms greatly increases the number 
of possible syllogistic moods. By trying all the combinations 
of three propositions out of six, and by rejecting all that violate 
laws of the syllogism, and all that repeat others, Dr. Thomson 
makes out 22 moods in the First Figure, 20 moods in the 
Second Figure, 20 moods in the Third Figure ; so that apart 
from the Fourth Figure, of which no account is taken, there 
are 62 moods. We give, as examples, some of the new moods. 

U U U contains three universal affirmatives with universal 
predicates. 

All Y is all Z 
All X is all Y 
All X is all Z 

a syllogism, to which there is no counterpart in nature, unless 
the terms are merely dill'erent names for the same thing ; as 
‘all water is all oxide of hydrogen.’ Wi) may find a proposi- 
tion whose terms are of co-equal extent to constitute a major, 
(all matter, is all gravitating things); but we shall probably 
never be able to couple with this a minor also co-extensive in 
its terms, if these terms really mean difierent things. 

U E E is an example, constituting an exception to the canon 
requiring the minor in the First Figure, or normal deductive 
syllogism, to be affirmative. 

All Y is all Z All matter is all gravitating things 

No X is Y No mind is matter 

No X is Z No mind gravitates 

Here the quantification of Z (universal) avoids illicit process^ 
of the major. 

It is not pretended that any useful form grows out of these 
additions to the syllogistic moods ; and even as a formal 
exercise, no one lias thought it worth while to state them in 
full ; far less to provide examples of them in the concrete. 

Only Hamilton himself (followed by Professor Spencer 
Baynes) has endeavoured to enumerate the syllogistic moods 
growing out of the eight quantified propositional forms. He 
even gives the number variously. The earliest statement is 
thirty-six valid moods, for each figure (excluding the Fourth), 
that is, twelve affirmative, and twenty-four negative. Dr, 
Thomson has tabulated the forms, agreeing with Hamilton so 
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far, but deducting from Hamilton’s complete list as useless 
though possible varieties, 14 moods in the first figure, 16 in 
the second, and 16 in the third. He thus reduces Hamilton’s 
108 moods to 62. In a later statement Hamilton gives 42 
syllogisms, reducible to 21. 

Syihgmns viewed either in Extension or in Comprehension. It 
is a great point with Hamilton to show that the common syl- 
logism is defective, from not being expressed both in Extension 
and in Comprehension. He complains that all logicians, with 
the doubtful exception of Aristotle, have limited their con- 
sideration to reasoning as given in the quantity of Extension. 
He exemplifies the difierence of the two syllogisms thus . — 
Extension. Comprehension, 

B is A C is B 

C is B B is A 

0 is A C is A 

All men are mortal Cains is a man 

Cains is a man All men are mortal 

Caius is mortal Caius is mortal 

In the first example the class ‘ mortal ’ contains under it 
the class man ; in the second example, the attributes of ‘ man ’ 
contain in them the attribute ‘ mortal.’ 

The following is an example in Gelarent, 

Extension. Comprehension. 

No men are gods Kings arc men 

All kings are men Men are not gods 

No kings arc gods Kings are not gods 

The second form (Comprehension) may bo read thus : — 

The attributes of a king contain the attributes of a man. 
The attributes of a man do not contain the attributes of a god. 
The attributes of a king do not contain the attributes charac- 
teristic of a god. 

It is to be remai'ked, with reference to this scheme of double 
syllogisms, according as the terms are taken in extent, or in 
intent — breadth or depth — that the two modes express one 
and the same meaning ; and that the really fundamental 
meaning is Intent, or the Connotation of the Terms employed. 
The real meaning of the last example is, first, that the 
attributes connot'd by the term, man, fail to accompany, or 
are incompatible with, the attributes connoted by the term, 

‘ god ’ (major) ; that the attributes connoted by ‘ king ’ are 
accompanied with the attributes connoted by ‘man.’ The 
other form, however, falls readiest into common language, 
the form of Extension, that is, of inclusion or exclusion of 
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classes ; men are out of the class of gods ; kings are 
in the class men; therefore, kings are out of the class 
gods. This is a more concrete and intelligible form ; still, it 
is not the contrast or the opposite of the other. We do not 
think of this form justly, correctly, unless we conceive the 
terms as determined by their connotation. The extent is 
bounded solely by the intent. It is not as if we had a com- 
plete list of men, and a complete list of kings, and saw the 
kings inserted among the men, while the list of men had 
nothing in common with the list of gods. This is the full and 
literal rendering of the reasoning in extension ; and the very 
statement of it is enough to show that we do not reason so. 
When we speak of a class, we do so in a figurative maimer ; 
we suppose an actual array of individuals when there is no 
such array ; there being only the defining mark, the connota- 
tion of tiiem, to define them wlienever they appear. The 
extent of ‘ man ’ is the imaginary aggregate of all objects 
agreeing in the marks connoted by the term, the defining 
characteristics of man ; if we lose sight of this condition for a 
moment, wx have nothing fixed in our grasp. Accordingly, 
comprehension is inseparable from extension in every case ; it 
IS ail ever present fact, without our to})sy-turvymg the 
syllogism, or constituting a parallel array of moods to match 
the moods in extension. 

Hamilton’s forms in comprehension depend solely on his in- 
troducing the idea of ‘ containing and contained ’ into the 
groups of attributes signified by the terms of the proposition. 
A king has more attributes than a man ; the individual person 
‘ Frederick the Second’ lias more attributes than a king. Thus, 
Frederick is the largest term, in point of number of attributes, 
man is the smallest. Hence we may, by straining a metaphor, 
apply the relation of whole and part, containing and contained, 
to this circumstance, ns well as to the groups (in extension) 
men, kings, Frederick ; and may carry tiie analogy so far as 
to construct syllogisms to match. Hut no new or distinct 
meaning is conveyed ; and there is not even a more intelligible 
rendering of an old meaning. 

Hamilton, in discussing the conditions of the Distinctness of 
Notions, remarks justly that the highest degree of distinctness 
cannot be attained without fixing the Comprehension, in other 
words, the meaning, definition, or connotation of the term. 
(Lectures on Logic i. 108). He remarks also that the quantity 
of Extension is a creation of the mind itself, and only created 
through, as abstracted from, the quantity of comprehension j 
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whereas the quantity of comprehension is at once given in the 
nature of things (p. 218). All which tends to the conclusion 
that the comprehension is what we think of in a notion ; and 
consequently the comprehension cannot be left out of the ac- 
count in any syllogistic form. It is the power behind the 
throne, even when extension is the ostensible reigning circum- 
stance. 

In objecting to the Fourth Figure, Hamilton grounds his 
dislike on the circumstance, that the premises proceed in the 
whole of comprehension, while the conclusion is drawn in the 
counter whole of extension. He explains the matter thus. 
The scheme of the Figaro is — 

P is M 
M is S 
S is P 

Now in the premises P is contained under M ; and M con- 
tained under S ; whence in the conclusion we should expect P 
to be contained under S. In this, however, we are disappointed ; 
for the reasoning sudderdy turns round in the conclusion, and 
affirms S as a ])art ol‘ P. [Nor, strictly co]‘i-ect ; for S is qualified 
by ‘some,’ which may still leave it the larger terra; ‘ Some S 
is P.’] irw(‘ Imd an affirmative syllogism in the form 
All P is H All kings are men 

All ]\l is S All men are fallible 

All S is P All fallible beings are kings 

we should have an illegitimate inference ; whicli might no 
doubt be evaih'd if the conclusion could be read thus — 

All the atirihuies ol’ fallible beings are cimfained in the at- 
tributes of Kings. 

But no one ever reads the figure in this way, 

DK Morgan’s additions. 

We have seen Mr. De Morgan’s views as to Terms, and his 
enumeration of Fundamental Propositions. Before proceeding 
to view his enlargenumts of the Syllogism, we shall advert to 
his remarks on the CoriiLA. 

He complains that the ‘is’ of logicians is not confined to 
one strict meaning. It professes to be a word of the highest 
abstraction, a formal mode of joining two terras, carrying no 
meaning, and obeying no law, except such as is barely neces- 
sary to make the forms of inference hold good. ‘ X is Y ’ com- 
mits us to nothing specific. Yet, at times, logicians employ it 
in the sense of identity. The best description of its employ- 
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ment, he considers to be — ‘ agreement in some understood, and, 
for the occasion, unvarying particular.’ 

He supposes that a copular symbol had been used, instead 
of ‘ is ; ’ the effect of which would have been to stamp upon 
the copula the character of an abstraction, as is done by the 
use of symbols, X, Y, Z, for terms. Had such a symbol been 
used, the copular conditions would have been stated. These 
are two in number. The first is transitiveness ; meaning that 
if X stands in a certain relation to Y, and Y in the same re- 
lation to Z, X stands in the given relation to Z. Very many 
copul® show this transitive relation ; — is, — rules, — lifts, — 
draws, — leads to, — is superior to, — is ancestor to, — is brother 
of, — ,joins, — depends on, — ^is greater than, — is equal to, — is 
less than, — agrees with (in a given particular), &c. 

The second condition is couvertihilify, in which the relation 
is its own correlation ; whatever X is to Y, Y is to X, In a 
certain number of the foregoing examples, there occur con- 
vertible relations; is, — is brother of, — joins (if a middle 
verb), — is equal to, — agrees with. There are eases of con- 
vertibility without the ti'ansitive character; converses with, — 
is ini he habit of meeting, — is cousin of, — is in controversy 
with, tfec. 

Again, there are copula not convertible, but correlative; A 
gives to B ; B receives from A. Tiiese forms also are duly 
reasoned upon ; and syllogisms might bo constructed accord- 
ingly. Every X gives to a Y ; Some Xs give to no Ys ; No 
X gives to a Y ; Every X receives from a Y ; Some Xs receive 
from no Ys, — are examples of the propositional forms. They 
are all capable of conversion, by substituting the correlative 
copula. 

The admission of Relation in general, Mr. Dc Morgan con- 
tends, and of the composition of relation, makes logic more 
in alliance with ordinary thinking. The reduction of all 
relations by ‘is’ — ‘mind acts on matter, mind is a thing 
acting on matter,’ — is a systematic evasion, hostile to the pro- 
gress of the science. 

Logicians are aware that the form ‘ A equals B, B equals C, 
therel’ore A equals C ’ is not reducible to the syllogism. So 
with the relation of ‘ greater than,’ in the argument a fortiori. 
Yet, to the ordinary mind, these inferences are as natural, as 
forcible, and as prompt, as the syllogistic inference. Mr. De 
Morgan, therefore, would propose to include all such forms in 
one sweep by a generalized copula of relation^ which would be 
formally embodied and symbolized in propositions. Thus — 
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Every X has a relation to some Y 
Every Y has a relation to some Z 
from which the inference would be that ‘ Every X has a com- 
pound relation to some Z the compound of the relations X 
to Y, and Y to Z. Under this form, we reason, John can 
control Thomas ; Tiiomas can control William ; John can 
control William. Under the general and comprehensive 
copul ar relation, specific modes might be developed for specific 
purposes. The Logical copula in common use is the equival- 
ent of ‘fastened to,’ ‘connected with,’ ‘co-exists with,’ and 
may be considered for logical purposes the most important. 
The copula of eqiiiility and ine(piality is developed in Mathe- 
mafics, and an inference according to it would probablj' be 
called a mathematical inference. 

The converse copular relation, ‘ causes,’ would be singled 
out on account of its grciat importance ; — A causes B, B is 
caused by A. Wo practically construct syllogisms h’om these 
propositions, without passing through our minds the formal 
transformation to — A is the cause of 0. 

These remarks of Mr. i)e Morgan’s are undoubtedly just 
and cogent ; and they are highly valuable in the way of eman- 
cipating the student from the Aristotelian limits, as well as 
for pointing out the vagueness and vacillation of the ordinary 
copula. Still, we could hardly aflbrd the labour of 1‘ollowing 
out the technical developments of half-a-dozen distinct forms 
of copula. It is well to see that such developments are not 
meri'ly competent in themselves, but needed to formulate the 
whole compass of our habitual thinking and reasoning. Being, 
however, aware of this fact, we must be content with con- 
structing one scheme adapted to the most useful and most 
frequently recurring relationship ; which scheme wo should 
then regard as an example of the rest, one out of many. Any 
one having Mr. I)e Morgan’s genius for the construction of 
forms might do well to develop a variety of copular relations; 
from these such selections might be made as would extend 
the inl'erential grasp of the ordinary student. 

iMr. De Morgan’s Extensions of the Syllogistic forms are 
avowedly based upon the full recognition of contraries, as laid 
out in his scheme of eight fundamental propositions. Also, 
by providing symbols for contraries he can exhibit all denials 
as assertions ; No X is Y, is All X is y (U — Y). Hence, the 
unit syllogism may be represented in an affirmative form-—* If 
au X be a Y* if that same Y be a Z, then the X is a Z.’ 
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All syllogisms are derivable from the following combinations 
of Premises : — 

(1) All Xs are Ys, and all Ys are Zs. Tlio conclusion is 
All Xs are Zs ; the unit syllogism. This is the inversion of 
the Aristotelian order of premises, but it is in the author’s 
view the proper and the natural order. 

(2) Some Xs are Ys, all Y^s are Zs ; some Xs are Zs. The 
unit syllogism is here, as it were, cut down to the form, — ‘ as 
often as there are Xs in tlie first premise, tiiere are in the con- 
clusion.’ 

(3) Some Xsare all Ys, some Ys sire Zs , conclusion — some 
Xs are Zs. In point of form, tliis is tlie previous case inverted. 
The universal middle term (all Ys) is transferred from the 
second premise to the first. 

(4) Some Xs are all Ysj All Ys are Zs; Some Xsare Zs. 
igcirc, altlTcM] gh there is an additional universal, ,middlc,-.aIL 
Y_Sj_^ccurrmg in both premises, there is no stronger coachisiflp 
t han in Ilie two preceding cases, where the middle- tenn jg 
universal fo r dijstnbutcd) only once?) 

These are all the possible couples of affirmative premises 
apart from any cognisance of contrary terms. Now, all 
negations may be I'endered as affirmations about contraries ; 
and therefore the application of these cases to all combinations 
of propositions, direct or contrary, will give all possible valid 
syllogisms. 

Taking X, Y, Z, and their contraries x, y, z, there are eight 
combinations of threes : — X Y Z, x Y Z, x y Z, x y z, X Y z, 
X y Z, X y z, X Y z. To each, of these the four modes of inference 
can be applied ; and when x, y, z, are read as the contraries of 
X, Y, Z, we obtain the pro[)er expression of the syllogism. 
Thus, the first or unit syllogism, applied to x y Z, gives Every 
X is y. Every y is Z ; therelbre, Every x is Z. This unfolded, 
by giving the equivalents of the contrary terms x, y, in the 
forms X, Y, the whole syllogism may be read thus : — 

Every x is y (All not-X is not-Y) is the same as No T is 
not X, or Every Y is X, or Some Xs are all Ys. 

Every y is Z (Every not-Y is Z) is the same as Everything 
IS either Y or Z (one of De Morgan’s new propositional forms). 

In like manner, the conclusion Every x is Z, (Every not-X 
is Z) is Everything is either X or Z. The syllogism then is : — 
Some Xs are all Ys (Every Y is X). 

Everything is either Y or Z. 

Everything is either X or Z. 

A syllogism not in the Aristotelian figures. Fnom the very 
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wide compass of tbe form, Everything is either T or Z, there 
can be few applications of such a syllogism. 

Some extended things are all matei'ial things. 

Everything is either material or pertaining to mind. 

Everything is either extended or pertaining to mind. 

The remaining seven forms being expressed and unfolded in 
like manner, there would arise the eight forms of universal 
syllogism, that is universal premises with universal conclu- 
sion. 

Again, apply case second to the same eight forms — Some 
Xs are Ys, all Ys are Zs ; some Xs are Zs ; and there emerge 
eiglit minor-jHiriic/ular syllogisms, particular conclusion with the 
minor (or first) premise particular. 

Ap])ly case third — Some Xs are all Ys, some Ys are Zs ; 
some Xs are Zs — and w(! have eight major-particular syllogisms, 
particular couclusion with the 'major (or second) premise par- 
ticular. 

Apjily case Ibiirth — Some Xs are all Ys, All Ys are Zs, 
Some Xs are Zs — and we have eight strengthened particular 
syllogisms, uni rersal premises 'with particular conclusion By a 
strengthened syllogism, the author means one whose premises 
are stronger than they need he to bear out the conclusion. 

The above d‘2 forms are those that give inference, out of 64 
possible combinations of the premises. The remaining 82 
forms could be di-awn out by repi'esenting the eight proposi- 
tional arrangements, X Y Z, X Y Z, Ac., in lour varieties of 
premises, which the autlioi* states. Thus : (1) Some Xs are 
some Ys, Scinus Xs are all Ys; (2) All Xs are some Ys, Some 
Xs are seme Ys ; (8) Some Xs are s(une Ys, Some things are 
neither Xs nor Ys ; (4) Some Xs are Ys ; All Xs are not some 
Ys. From none of these combinations of premises could any 
inference bo drawn. 

Tim lest of validity, and the rule of inference, the author 
expri'sses thus : — 

There is inference (1) When both the premises are uni- 
versal. (2) When, one premise only being particular, the 
middle term has ditleient quantities in the two premises. 
Either of these eases happening, the conclusion is found by 
erasing the middle term and its quantities. Premises of like 
quality give an ajjirmaiive conclusion; of dg/hrcai quality, a 
negative. A universal conclusion follows only from universale 
with the middle term dilfereutly quantified in the two. Prom 
two particular premises nothing follows. 

A particular premise having the concluding term strengthened 
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(that is, made universal), the conclusion is also strengthened, 
and the syllogism becomes universal ; for example, Darii^ by 
this process, would become Barbara. With the middle term 
strengthened, the conclusion is not strengthened, and there 
being, therefore, a surplus of affirmation in the promises, the 
syllogism forms what the author calls a strengthened particular 
syllogisrn. Thus, Darapt% in the tliird tigure — 

All Y is Z 
All Y is X 
Some X is Z — 

has the middle term universal in both premises, when once is 
enough , there would be inference with *■ Some Y is X ’ in the 
minor. Felapton and Fesapo are other i!xam])les. 

A different case is exemplified in Branninllp, The two 
universals — ‘All Z is Y, All Y is X,’ yield the universal ‘all 
Z is X,’ which, for the sake of a <liflerent order of the terms 
in the conclusion, is converted and weakened into the particular 
‘ Some X is Z.’ This is termed by the author a weakened 
universal. 

Each form of proposition has corresponding to it certain 
op)p()7isnt forms. Thus, il' the propositions A, il, gives C, they 
cannot give C (the contrary of (J). Hence A jind c being true, 
B is false or b true ; that is A, C, give B , thjit is to say, either 
premise johied with the coutrarif of I he conclusion gives the co'n- 
trarg of tlie other premise. Thus, there are two opponent forms 
to every syllogism. And the syllogisms may be so grouped in 
threes, that each one of any three may have the two others 
for opponents. Barbara has, for opponent forms, Baroko and 
Jiokardo. 

Mr. He Morgan considers it of importance to remark that 
the adjective for expre.ssing universal quantity — -‘All’ means 
two things, which should be kept di.stinct. It may be ‘ All ’ 
collectively, the entire collection or aggregate of individuals ; 
this he calls the curnalar form ; and it may be ‘ all ’ distribu- 
tively, in the sense of ‘ every one,’ or ‘any one,’ however 
taken, which he calls the exemplar mode. He holds that the 
language of Aristotle, and of his immediate followers, was 
exemplar and not cumular ; ttuv di^OfjwTruw^ he contends, is each 
or every man, not all man. ‘ All man,’ as a comprehensive 
genus, has parts, — for example, the several species or varieties 
of men ; ‘ every man ’ has no pjarts, but makes assertions about 
every individual of the genus man. 

The exemplar mode is that used in geometrical proof. A 
proposition in Euclid assumes some one case, and the demon- 
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stration is such that nothing prevents the one chosen from 
being any one. It would be useful in geometry, to admit the 
form ‘ any one X is any one Y.’ 

In negation, the exemplar form is needed. ‘ All men are 
not fishes,’ does not deny the proposition, ‘ All men arc fishes.’ 
The denial would, however, be given in ‘ Every man is not 
any fish.’* 

Properly speaking, the cumular proposition can be found 
proved only through exemplars ; hence the exemplar precedes 
in the order of thought ; a circumstance justifying its adoption 
as the basis of a logical system. According to it, quantity is 
mode of seleciio'u hy exanqde ; universal is replaced by wholly 
indefinite; particidav by not wholly iudefiniie. The forms of 
the propositions wmuld be modified thus : — 

Any one X is any one Y. X and Y singular and identical. 

Some one X is not some one Y. Either X not singular, or 
Y not singular ; or if both singular, not identical. 

Any one X is some oia; Y. All Xs are some Ys. 

Some one X is not any one Y. Some Xs are not (all) Ys. 

Some one X is any one Y. Some Xs are all Ys. 

Any one X is not some one Y. All Xs are not some Ys. 

Any one X is not any one Y. All Xs arc not (all) Ys. 

Some one X is some one Y Some Xs are some Ys. 

The ‘ Numerically Definite Syllogism ’ is a scheme of infer- 
ence which suppos(*s exact numbers to be given. 

If in 100 instances of any thing, 70 are Xs, and 50, Ys, 
then at least ‘20 Xs must be Ys, Tlie author develops at great 
length a syml)olical scheme founded on this assumption. 

%llogisms with numerically definite quantity occur rarely, 
if ever, in common thought. But it is not unfrequent- to find 
forms where the number of instances of one term is the whole 
number of instances of the other term ; — ‘ For every Z there 

* Mr. Mill, in a controversial note to his chapter on the Functions 
of the Syllogism, makes the following remark: — The language of 
ratiocination would, I think, be brought into closer agreement with 
the real nature of the process, if the general propositions employed 
in reasoning, instead of lahig in the torm All men are mortal, or 
Every man is mortal, were expressed in the form man is mortal. 
This mode of expression, exhibiting as the type of all reasoning from 
experience “ The men A, B, C, &c. are so and so, therefore any man is so 
and so,” would much better manifest the true idea— that inductive reason- 
ing is always, at the bottom, inference from particulars to particulars, and 
that the wliole function of general propositions in reasoning, is to vouch 
for the legitimacy of such inferences. 
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is an X that is T ; some Zs are not Ys ‘ For every man in 
the house there is a person that is aged ; some of the men are 
not aged from which it follows, hut not by any common form 
of syllogism, that ‘ some persons in the house are not men.’ 

To this case the author applies the designation ‘ syllogism 
of transposed quantity.’ Of terms in common use the only 
one that gives syllogisms of this character is ‘most — ‘Most 
Ys are Xs ; most Ys are Zs ; tlieref )re some Xs are Zs.’ 

Adverting to the distinction of Figure, lie styles tlie First 
the figure of d/irect transliion; the Fourth, which is nothing 
but the first with a converted conclusion, the figure of inverted 
transition; the Second, the figure of reference to (the middle 
term) ; the Third, the figure of reference form (the middle 
term). Apart from the conversion of the conclusion, the 
Fourth Figure is the most natural order, as it takes up w hat 
was left ofi* with — ‘ X is in Y, Y is in Z, therefore X is in Z :’ this 
is the first figure, according to the simplest arrangement of 
the premises. 

In the author’s system, however, Figure attains importance 
only through a wider view of the co'pular relation, 

Mr, De Morgan compares his system with the Aristotelian, 
of which ho regards it as an extension, through the single de- 
vice of adding contraries to the matters of preili cation. (Hamil- 
ton also claims to extend Aristotle, but on a difibreiit principle). 
Accordingly the Aristotelian syllogisms may be all collected 
from the preceding system, by the following modifications. 
1. The exclusion of all ide a of a limited universe, of contrary 
names, and of the projiosiiions, ‘Every thing is either X or Y,’ 

‘ Some things are neitinir Xs nor Ys.’ ‘2. The exclusion of the 
form of conversion, ‘ Soim* Xs are all Ys.’ 3. The exclusion of 
every copula except the transitive and convertible copula. 4. 
The regarding of the identical pairs — No X is Y, No Y is X, 
and Some X is Y, Some Y is X — as distinct projiositions of 
themselves determining distinction of figure and mood ; as 
Gelare)it and Cesare, Feriu and Ferison^ Ac. 5. The introduc- 
ing of the distinction of figure, fi. The writing of the major 
and minor propositions first and second, instead of second and 
first. 

Farther, in the Aristotelian scheme, there arc four funda- 
mental syllogisms in the first figure, each of which has an 
opponent in the second, and an opponent in the third. The 
opponents of Barbara are BaroJeo and Bohirdo. There are 
three fundamental syllogisms in the fourth figure {Dimaris, 
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Camenes, Fresison), each of which has the two others for op- 
ponents. Altogether there are fifteen fundamental syllogisms. 
The remaining four are — three strengthened particular syllo- 
gisms, Barapti (III), Felapton (III), Fesapo (IV), and one 
weakened universal ; Brmnantip (IV). 

The Aristotelian rule that the middle term must be distri- 
buted once fails with the introduction of contraries. The rule 
to be substituted is — All pairs of universals are conclusive, 
but a universal and a particular require that the middle term 
should also be a universal and a particular, — universal in one 
premise and particular in tlie other. 

The rule that when both premises are negative, there is no 
syllogism, also fails. In the system completed by contraries, 
there are eight su(;li syllogisms ; as many, in fact, as with pre- 
mises both affii'inative. But in these cases, as before re- 
marked, the premises are not both negative in reality. 

Agiiin, on the rule ‘ that two particular premises can give 
no conclusion,’ the author brings forward as a legitimate 
inference, ‘ Most Ys are Xs, most Ys are Zs, therefore some 
Xs are Zs ; most men wear coats, most men wear waistcoats, 
therefore some men wear both coats and waistcoats.’ He 
develops this form at length into a symbolical scheme, under 
the name of ‘ The numeric^ally definite syllogism.’ 

Mr. De Morgan’s system, on the whole, is characterized by 
an immense multiplication, not only of symbolical forms, but 
of verbal designafioiLS for the relationships growing out of the 
syllogism. 

BOOLE’S ADDITIONS. 

The late Professor Boole, of Cork, published two works 
on Formal Logic. The first and smaller, entitled — ‘The 
Mathematical Analysis of Logic,’ comprised an Algebraic 
rendering of the syllogism, showing how all the moods might 
be symbolically deduced. The second and larger work, en- 
titled — ‘ An Investigation of the Laws of Thought, on which 
are founded the Mathematical Theories of Logic and Proba- 
bilities,’ takes a much wider sw^eep, and is an entirely new 
application of the symbolical methods of Algebra, to Inference, 
both Immediate and Mediate ; the largest share of attention 
being given to the first, or the so-called Immediate Inference. 
The author also extends the same nomenclature and handling 
to Probabilities. 

Besides the novel employment of symbolical processes of the 
Algebraic kind, the work is intended to bear fruit in other 
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ways. In using the title ‘ Laws of Thought/ tho author in- 
dicates that one purpose of his theory of Reasoning is to throw 
light upon the workings of the Intellect, He considers that 
our views of the Science of Logic must materially influence, 
perhaps mainly determine, our opinions upon the nature of the 
intellectual faculties. For example, whether reasoning con- 
sists merely in the application of certain first or necessary 
truths, originally imprinted on the mind, whether the mind is 
itself a seat of law [whatever that may mean], or whether all 
reasoning is of particulars, concerns not Logic merely, but also 
the theory of the intellectual faculties. It cannot bo said, how- 
ever, that the author has been able to decide which alternative 
is the correct one. 

He farther pi’oposes to elucidate the subtle connexion be- 
tween Logic and Mathematics ; how far a common theory in 
applicable to both kinds of reasoning, and how fir tho likeness 
fails. He holds that the ultimate laws of Logic are mathe- 
matical in their form, that they are, except in a single point, 
identical with the general laws of Number. The exhibition 
of Logic in the f irm of a Calculus is not arbitrary : tho ultimate 
laws of thought rendiu* that mod(5 possibh', and I'orbid the 
perfect manifestation of tho science in any other form. It is 
not of the essence of Mathematics to be conversant with the 
ideas of number and (juantity. The author does not design to 
supersede, by symbolic proces.ses, the common forms of reason- 
ing ; nevertheless, ca.ses may arise where the value of scientific 
procedure, even in things confessedly within the scope of 
ordinary reasoning, may be felt and acknowledged. 

The author’s scheme starts with the corisideration of Lan- 
guage as an instrument, not of communication merely, but of 
Reasoning; it being his intention to substitute, for ordinary 
language, a set of symbols adapted to perform tliis function in 
a more effective niaiiner. 

The signs compo.sing Language, with a view to Reasoning 
especially, are characterized in the following definition ; — ‘ A 
sign is an aiLitrary mark, having a fixed interpi-etation, and 
susceptible of combination with other sigtis in subjection to 
fixed laws dependent upon theii* mutual interj)retation.’ The 
first part is obvious ; a sign, in its primary invention is purely 
arbitrary ; ‘ house ’ and ‘ domus ’ are equally good for the 

purposes of language. It is also obvious thatench sign should 
possess a fixed interpretation, that there should never be any 
ambiguity of meaning. Ordinary language is greatly liable to 
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this infirmity ; hence, one of its defects as an instrument of 
reasoning. Lastly, signs must be susceptible of combination 
with other signs, which combinations must have fixed laws 
depending upon their mutual interpretation. 

The author proceeds to explain his artificial symbols for 
superseding, by a higher mecliaiiisra, the vocables of our ordi- 
nary s|)eech. The symbols, and their connecting signs of 
operatiun, are borrowed from Algebra, and are nianij)ulated by 
the algebraic processes, after allowances are made for the 
difierence between the material of Logic, and the material of 
Mathematics (Number and Quantity). 

All the operations oi' Langujige, as an instrument of Reason- 
ing, may be conducted by a system of signs composed of the 
following elements : — 

First, Literal symbols, as x, y, 2, &c., representing things as 
subjects of our conc(‘ptions. For the object ‘man’ we may use 
X, for a ‘ bi'ute,’ y, for the quality ‘ living,’ 2, and so on. 

Second. Signs of operation, as -f , — , X, standing for the 
operations whereby conceptions are combined, or, when com- 
bined are resolved into their elements ; ‘ men and brutes’ may 
be represented by tc -f- y. 

Third. The sign of identity = . 

These syml)ols of Logic are used according to definite laws, 
partly agreeing with, anil partly dillering from, the laws of 
the corres})oniiiiig symbols in the science of Algebra. 

The first class of symbols above given are (he appellative or 
descriptive signs, expressing either concrete things, or the 
qualities of things ; that is to say, tliey ai-e the equivalents of 
the two ai)pcll;itive parts of speech, the Noun and the Adjec- 
tive. Thus, let X denote ‘ men,’ or all men ; and let y denote 
the adjective good ; then all good men would bo expressed by 
some suitable combination of x and y. Now the suitable com- 
bination, for the case of a thing qualified by an attribute, or of 
two or more co-inliering attributes is a product, a- X y, or 
X y. Why ihis, and not the sura cc -f y, is the proper symbol, 
the author does not specifically explain ; the means, as in 
other symbolical sciences, ai-e left to be justified by the end, 
namely, arriving at true results. Si> if x stands iur ‘ white ’ 
or ‘white things,’ y for sheep, .r y stands for ‘white sheep;’ 
and if 2 stands for ‘horned,’ 2 x ij will represent ‘horned 
white sheep.’ In this symbolism, the order of the symbols is 
unimportmit, just as the order of the adjective and the sub- 
stantive is indifi'erent as regards the meaning ; ‘ good man,’ 
‘ vir bonus ’ are equally accepted by the mind to suggest that 
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the conception ‘ man ’ is to be limited by the conception 
‘ good.’ lienee we may use at pleasure x and y x \ x y 
and z y X, &e. 

It is a law of speech that an appellative gains nothing (ex- 
cept perhaps rhetorically) by repetitiim or cliiplieation j ‘good, 
good,’ is the same as good ; ‘ horse, horse,' is the same as horse. 
To adapt this to symbols, x x would amount to no more than 
X ; that is, using (as in Algebi'a) ibr equivalence, or iden- 
tity, X X z=z X. Here Logic and Algtsbra are at variance, and 
the methods of manipulating logical synil)ols must vary ac- 
cordingly. The author shows that the form x x ^ Xj or x^ = 
a?, has still deeper meanings. 

Next as to signs for collecting parts into a whole (quantity in 
extension) or for se])arating a whole into parts. Idiese cor- 
respond to the conjunctions ‘ and,’ ‘ or,’ in common speech — 
‘trees and minerals;’ ‘barren mountains, or fertile vales.’ 
The sign of addition is now used; let x be ‘trees’ and y 
‘ minerals ; ’ the conjoined expi’cssion is a? -}- .y* This employ- 
ment of the sign is so closely allied to addition in arithmetic, 
that it may be worked upon the same principle. Again, let 
X stand tor men, y lor women, and z for European ; then 
‘European men and (Eui’opean) women ’ would be represented 
hj z (x f y) —zx z y. 

Addition implies subtraction. ‘ All men exce{)t Europeans * 
will be expressed by x — y. ‘ White men except white Asiatics’ 
(x men, y Asiatics, z white), 

z(x^y)~zx — zy 

With a view to Propositions, it is necessary to consider the 
rendering of the copula. Eor this purpose all propositions have 
to be reduced to the form ‘ is ’ or ‘ are ; ’ ‘ Ceesar conquered the 
Gauls,’ must be resolved into ‘ Ciesar is he that conquered the 
Gauls.’ This is the coj)ula of identity, the most generalized 
form of relationship ol' subject and predicate. It may be ex- 
pressed by the symbol = ; and the meaning so hir coincides 
wdth the Algebraic meaning, that the Logical equation is little 
different from the Algebraic equation. 

Take the Proposition, ‘ The stars are the suns and the 
planets.’ Let stars be represented by », suns, by y, and 
planets, by z ; then, 

X = J/+Z 

Whence we can deduce, 

X — y — z (The star.s, except the suns, are planets), 

or, sc — z — y (The stars, except tlu; planets, are suns). 

Thus, in the Logical equation, we may apply the mathe- 

13 
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matical axioms ‘equals added to equals give equal sums;’ 
‘ equals taken from equals give equal differences.’ 

If two classes of things, ac and ?/, be identical, that is, if 
all members of the one are members of the other, then such 
members of the one class as possess a given property, z, will 
be identical with the members of the other that possess the 
same property. Hence, if we have the equation 
x — y: 

then, whatever class or property z may represent, we have also 
zx=.zy. 

In point of form, this coincides with the algebraic law — if 
both members of an equation be multiplied by the same 
quantity, the products are e(piaL 

The analogy, however, does not extend to division. For, 
supposing the members of a class a;, possessing the property 
2 , are identical with the members of a class possessing the 
same property, it does not follow that tlie members of the class 
X universally ai'c identical witli the members of the class y. 
Hence, it cannot be inferred from the equation 
zxz=:.zy, 

that the equation 

so — y 

is also true. Thus, the process of division, as applied to 
equations in Algtjbra, has no formal equivalent in Logic. 
Multiplication suiiicieiitly reprc'sents the cond)ination or com- 
position of conceptions, but division does not appear to repre- 
sent 1 heir decomposition or ab^t, ruction. The want of analogy 
on this point, however, is iu‘t total. Even in Algebra, the 
rule oi‘ division does nut hold throughout ; for example, it does 
not apply when the divisor is 2 = 0. Through this one 
loophole, the author is able to restore the consistency of the 
algebraical and the logical processes. 

Reverting to the equation 

x“ = X 

he remarks that only two values of x will comply with it ; 
namely, 0 and 1. For 0" = 0, and P = 1 ; and of no other 
numbers is the relation true. Hence, in an Algebra, whose 
symbols x, i/, z, &c., never knew any values but 0 and 1, the 
laws of ojieration would coincide with the laws of operation in 
Logic. Tlu' two sciences are divided by no other difference 
than the manner of interpretation. 

In chapter 111., Boole professes to derive the laws of the 
symbols of Logie, above assumed, froin the laws of the opera- 
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tion of the mind. He proceeds thus : — In every discourse, 
there is a limit to the sabjects considered ; in other words, 
a universe. [He is here at one with De Morgan]. Thus the 
term ‘ men ’ is used with reference to a certain implied exten- 
sion, on the part of the speaker ; it may be all men whatsoever ; 
or it may be a more limited universe, as civilized men, men in 
the vigour of life, and so on. The term ‘ men ’ raises in the 
mind of the hearer the beings so intended to be comprised. 
Let us next consider the employment of an adjective in addition. 
Suppose ‘ men ’ to be spoken of in the widest sense, the uni- 
verse ‘all men ; ’ then the application of the adjective ‘ good ’ 
prescribes the operation of selecting from the universe all 
objects possessing the further quality ‘ good ; ’ such selection 
corresponds to the combination — good men. Thus, the ollice of 
an adjeetiv’^e is not to add the quality, ‘ good ’ for instance, to 
all the universe, men, but to select, from the universe, individuals 
accor’ding to the idea prescribed in the word. The intellectual 
faculties employed in these successive operations may be sup- 
posed to be those denominated Conceptioji or Imagination, and 
Attention ; or perhaps the entire act may be summed up in 
one function of OoiKu^ptiou. Each step in the process may be 
characterized as a dcjlnlta act of conception. 

Now, the symbol above adopted exactly corresponds to 
this operation. The symbol x directs attention upon a certain 
universe, men i'oi* example ; the symbol y, good or white, di- 
rects us to search that universe for individuals owning the pro- 
perty named ; and the combination y x, or x //, expresses the 
selection — good men or white men. This symbol will not fall 
under the relations exy)ressed by a sum ; its meaning is a group 
qualified by the conjoined conceptions a; and //, not an aggregate 
made up by adding the universe x to the universe y. fn this 
way does Booh^ consider that he has e.stal)lished his positions: (1) 
tliat the operations of the mind are subject to general laws, and 
(2) that these laws are mathematical in their form ; whence 
the laws of the symbols of Logic are deducible from the opera- 
tions of the mind in reasoning. 

He then proceeds to determine the logical value and signifi- 
cance of the symbols 0 and 1, to which quantities Algebra has 
to be cut down, in order to become Formal Logic. The sym- 
bol 0 corresponds to Nothing ; the symbol 1 corresponds to 
the universe of discourse. Nothing and Universe are the two 
limits of extension — none and all. Whatever the class y may 
be, the individuals common to it and to the class 0, or Nothing, 
are Nothing or none. That is, 

0 X y = 0, or0t/ = 0 
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Again, tlie symbol 1, satisfies the law of equation, 

1 X y = y, or 1 y = y 

whatever y may represent. The class represented by 1, there- 
fore must be ‘the Universe,’ the only class containing all the 
individuals that exist in any class. 

Now as to contraries. If x represent any class of objects, 
1 — X will represent the contrary, or supplementary class, what 
remains when x is withdrawn 1‘rom the Universe of discourse 
1. If a; be ‘ men ’ in the universe ‘animals,’ I — ® is the not- 
men, the remaining members, or the brutes. This coincides 
with De Morgan’s symbolism, U — x for the contrary of x. 

The author next ollei'S from his fundamental logical equar 
tion, = Xj or a; — 0, a formal proof of the Law of Con- 

tradiction, thus : — The equation admits of the form 
a: (l—a:) ==0 

which, being inter] )reled according to the meaning of the 
symbols, is that a class determined at once by x, and by its 
contrary 1 — x, is the same as 0 or Nothing ; that is, does not 
exist. 

Advancing farther into the consideration of Propositions 
(chap. IV.), the author divides these into ‘primary’ or 
simple, and ‘ secondary ’ or complex j the one relating to 
things, the other to propositions. Under the last named class 
are included hypotheticiils, &c. He begins by propounding a 
general method for expressing any ‘ term ’ that may enter 
into a primary proposition. The method is merely the appli- 
cation of his symbols as already explained. Thus, let x repre- 
sent opaque substances, y polished substances, z stones ; then 
X y z ~ o})aque polished stones. 

Now as 1 — z represents substances that are the contrary of 
stones, or are not stones, 

xy (1 — 2 ) =: opaque polished substances that are not stones ; 
So 

X (I — y) (1 — z) = opaque substances, not polished, and 
not stones. 

Again, for the case of collections of things, — or objects con- 
joined by ‘ and,’ ‘ or,’ — the sign of addition must be added, as 
above explained. The sign ‘ or ’ gives a disjunctive form ; all 
aj’s are either y’s or 2 ;’s ; and this has two meanings not dis- 
criminated by the use of ‘ or,’ but difierently rendered in the 
formula. It is a question whether x may, or may not be both 
y and z. ‘ He is either a rogue or fovl ; ’ he may or may not 
be both, so far as this expres.sion goes, although the more 
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usnal rendering would be * not both.’ The two ways of sym- 
bolic expression are the following. (1) Things that are either 
cr’s or y’s, are things that if a;’s are not ^’s, and if y’s are not 
a-’s ; that is 

» (1 — >/) + 2/(1 — 4 

(2) Things that are either a;’s, or if not then y’s. 
x-j-yil—x). 

This admits the supposition of being both x and y, a suppo- 
sition more explieitly given in the enlarged equivalent form. 

xy +x{\ ~y) + y ( 1 — 4 . 

where we have all three alternatives : x y expressing the concur- 
rence of both X and y. If he is not a rogue he is a fool, x 
fool, y rogue, a; (1 — y) ; if he is not a fool ho is a rogue, 
y (1 — x)] he is a fool and a rogue together, x y. 

To take a more complex example, exhibiting the full power 
of the method ; let 

X — hard, y = elastic, z — metals ; 
and we shall have the following results: 

non-elastic metals = j (I — y). 

Elastic substances, together with non-elastic metals, y -|- z 

(1 - '//). 

Hard substances except metals, x — z. 

Metallic substances, (except those neither hard nor elastic, 
z~-z{l~x) (1 — y) orz-| 1 — (1 — x) (1 — y) 

To take a still more complicated example : ‘ Hard substances, 
except such (hard substances) as are metallic and non-elastic, 
and such (hard substances) as are elastic and non-metaJlic.’ 
Hard substances bciiig represented by x ; substances hard, 
metallic, and non-ehistic, are x z (1— y); substances hard, 
elastic, and non-metallic, are x y {\ -z), and the whole expres- 
sion is 

X — I X z (I — y) +xy (1 — z) I or aj — x z{l — y) — xy{l — *). 

Such is the expression of Terms. To form Propositions, 
the sign = is used for the copula of identity. Thus, to ex- 
press identity between ‘Fixed Stars’ and ‘ Suns,’ or to express 
that ‘All fixed stars are suns,’ and ‘ All suns are fixed stars,’ 
[Hamilton’s universal with universal predicate], 

This is the form applicable to the verbal proposition or de- 
finition ; and the author exemplifies it by such. For example, 
Senior’s definition of wealth, as consisting in things trans- 
ferable, limited in supply, nnd either productive of pleasure 
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or preventive of pain, is symbolized thus. Let w = wealth ; 
i = things transferable ; s ^ limited in supply ; p = pro- 
ductive of pleasure; r = preventive of pain. Now it is to be 
remarked that the conjunction ‘and’ is not necessary and 
might be misleading ; ‘ and’ conjoining two adjectives ‘ great 
and good men,’ is very different from ‘ and ’ coupling two 
groups ‘ great men and good men the first is a; 2/ the 
second x z + y z. We farther remark that the disjunctive 
*or’ in ‘productive of pleasure or preventive of pain,’ means 
things that ‘ if not productive of pleasure are preventive of 
pain and that, ‘ if n«t preventive of pain are productive of 
pleasure and does not suppose any class of tilings to be both 
at once. With these explanations, the definition is embodied 
in the formula, 

w = st I p (1 — r) + r (1 — j'l) I 

Passing now to Jieal Propositions, as — ‘ men are mortal,’ we 
need a mode of rendering partlc'iilaf terms ; ‘ All men are 
sohic mortal beings.’ Let fn-epresent an indefinite class, some 
of whose members are mortal beings ; and let x stand for 
the entire class ‘ mortal beings then v x will represent ‘ some 
mortal beings.’ Hence it?/ stand tor men, the equation sought 
is — 

y - V X 

The qualifying symbol?? is thus the mark of particularity in 
every case. In the proposition, ‘ the planets are either primary 
or secondary ’ (some jirimary bodies or else some secondary 
bodies), 

Let X represent jilanets (the subject) ; 
y = primary bodies ; 
z = secondary bodies ; 

then, assuming that the })lanets cannot be both primary and 
secondary, the equation of the proposition is 

j: = f 1 1/ (1 — j) + 2 (1 — y). I 

A more simple form, stating the same proposition, is 

= » (^ + 2 ). 

For, the meaning obviously is, that the planets fall exhaust- 
ively under the two heads, primary and secondary ; that is, are 
made up of some primary and some secondary bodies. 

Such is the symhoUsm applicable to affirmative real proposi- 
tions, where the predicate, as a rule, must be supposed to 
surpass the subject. The author next shows how to express 
negative propositions. 
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Suppose the case, ‘ No men are perfect beings,’ a universal 
negative. Here, we make an assertion to the effect that ‘ all 
men ’ are ‘ not perfect beings.’ The meaning maj then be 
expressed thus : — All men (subject) are (copula) not any jjart 
of perfect (predicate). Let y represent ‘ men,’ and x ‘ perfect 
beings.’ ‘ Not perfect beings * are represented by the negative 
form 1 — X ; and ‘ some not perfect beings,’ by this form, quali- 
fied by the sign of particularity, v. Hence, the equation is 
y=:v (1— a;). 

Thus, to express the form No as are ys, wo have to convert it 
into ‘ All xs are not (any part of) ys.’ 

A particular negative proposition, ‘some men are not wise,’ 
is resolvable into ‘ some men ’ (subject) ‘ are ’ (copula) ‘ not 
wise ’ (predicate). Putting, then, y for ‘ men,’ x for ‘ wise,’ 
and V for an indefinite containing some individuals of the class 
qualified by it, we have for ‘some men,’ v y, for ‘not any 
part of the wise,’ v (1 — x), or tlie equation 
V y = V (1 — x). 

So much for the symbolical expression of primary or simple 
propositions. It is next to be seen how these i'orms are turned 
to account in furnishing immediate inl’ereuces, or in exhaust- 
ing all the equivalent propositional forms of each ; in which 
operation the author principally expends the force of his 
method. 

With this view, permission must be given to work the several 
equations after the algebraical model, with the restrictions 
already stated. • The reader must be satisfied from the ex- 
planations afforded that the signs used have the same force in 
Logic as ill Algebra. The conditions of valid reasoning are 
then those three : — First, that a fixed interprcdation be as- 
signed to the symbols ; secondly, that the formal processes of 
solution or demonstration be conducted in obedience to the 
laws laid down as to the meanings of the signs of operation ; 
thirdly, that the final result be interpreted in the same way as 
the original data. Having once clothed the logical meaning 
in the algebraic dress, the author claims to jU’oceed exactly as 
if he had to deal with an algebraic equation wherein the symbols 
have only the two meanings U and 1. 

The exhaustive rendeiings of each proposition are to be 
gained by a process of ‘ development,’ which is explained at 
length, and is strictly after the manner of Algebra, with the 
conditions of value specified. The skeleton of the form of 
development is furnished from these considerations : — Suppose 
we are considering a class of things with reference to the point 
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wHetpher its members possess or do not possess a property x ; 
as animals, with reference to humanity. Suppose next that 
the members possessing the property possess also a property 
u ; and that the members not possessing the property x are 
subject to a condition v. On these suppositions the class in ita 
totality is represented by 

u X V — x). 

Any function of a:, / (.r), wherein ic is a logical symbol, 
susceptible only of the values 0 and 1, is said to be developed, 
when it is reduced to the form a x + M1 — x), a and b being 
BO determined as to make the result equivalent to the function 
whence it is derived. The following out of this development 
is purely algebraical, and occupies a good many pages of the 
work. To a student versed in ordinary Algebraical equations, 
the whole is sufficiently intelligible. We shall here indicate 
merely the results and applications. The following is given 
as an example. It is a definition with two defining marks. 
‘ Clean beiists are such as both divide the hoof and chew the 
cud.’ 

Let X = clean beasts, 

y = beasts dividing the hoof, 
z = beasts chewing the cud. 

The definition will then be represented by the equation 
x=zyz, 

which may be reduced to the form 
X — y z = 0, 

Here a function of a:, y, and z^ namely x — y z has to be 
developed according to the methods laid down. As a speci- 
men, we may transcribe the development ; 

Oxyz + xy{i — z) + x(l — y)z + x{l — y) (1 — «) — (1 — x) yz + 
0(1 — x)y (1 — z) +0(1 — x) (1 — y)z + {){l — a:)(l — 

Now all those terms that are multiplied by 0 necessarily 
vanish and the remaining terras are 

xy{l — z)=^0,xz (1— ?/)=:0,x (1 — y)(l — z)=z0,{l—x)yz=.0. 

Which equations all express the denial, or nothingness, of 
the combinations given in the left side of each. Thus x y 
(1 — 2 ;) = 0 means that there cannot be beasts that are clean 
(a?) and that divide the hoof (y), and that do not chew the 
cud (1 — z). So the last of the four, (1 — x) y z — 0, indi- 
cates that there are no beasts unclean (1 — x) and yet divid- 
ing the hoof (y), and chewing the cud (z). 

These equivalent forms are somewhat obvious in themselves 
without the aid of analysis ; but th^e author evolves more 
complicated equivalents, such as these : — ‘ Unclean beasts are 
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all that divide the hoof without chewing the cud, all that chew 
the cud without dividing the hoof, and all that noitber divide 
the hoof nor chew the cud.’ The reader may be curious to 
see the corresponding equation : — 

I - X = y (I - z) +z {I - y) -y) (1-z), 

It is obvious, from this instance, that, out of a definition 
containing three or four defining marks (Senior’s dehnition of 
wealth, for example), a great many equivalent Conns are deriv- 
able. Whether there be any important form that the unassisted 
mind might not evolve, is not quite a[)pareiit. It is possible, 
however, that cases might arise where the symbolical method 
would yield equivalents too recondite for an intellect with 
only the ordinary logical training. 

The author extends his analysis so as to comprise a more 
difficult order of examples, typified thus. Suppose the analysis 
of a particular class of substances has conducted us to the 
following general conclusions, namely : — 

First. Wherever the properties A and B are combined, 
either the property C or the property I) is present also ; but 
they are not present jointly. 

Secondly. Wherever 13 and C are combined, A and D are 
either both present or both absent. 

Thirdly. Wherever A and B are both absent, C and D are 
both absent also ; and vice versa^ where C and D are both 
absent, A and B are both absent also. 

Let it then be required from these conditions to determine 
what may be concluded in any particular instance from the 
presence of the property A, with resj)ect to the presence or 
absence of the properties B and C, paying no regard to the 
property D. The working of the corresponding equations 
leads to this answer : — Wherever A is present, there either C 
is present and B absent, or C is absent. And, inversely, 
wherever C is present and A is absent, there B is present. 

Several other curious combinations might be quoted, still 
growing out of the equivalence of simple propositions. We 
are next led to the consideration of Secondary Propositions 
(hypotheticals, &c.), which the author symbolizes by introduc- 
ing the idea of Time as their peculiarity. A simple, unqualified 
proposition (affirmative) holds through all time ; a negative, 
through no time ; a qualified proposition holds only through 
a certain limited time. The symbol 1 may represent an 
unqualified truth, as being true through the whole universe of 
time ; 0 will stand for an unqualified negation, something true 
for no time. Let X represent a certain proposition, and let x 
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represent the time of its being true. So, if Y represent 
another proposition, y may be taken for the time of its being 
true. Taking both propositions together, oo-\-y will denote the 
aggregate of the times when both X and Y are respectively 
true, those times being separated from each other. Again, 
X — y may denote a remainder of time left when the time y is 
taken from the time a;, it being supposed that x includes y. 
So, X =zy will indicate that X and Y are true for identical 
times. Further, x y indicates the portion of time when X and 
Y are both true'. 

Now, as X denotes the time of X’s being true, 1 — x will 
denote the time that X is false. So x {1 — y) will denote the 
time when X is true and T is false : and so on. The same 
system is to bo ap})lied to any number of symbols. 

To ex]ncss the proposition ‘X is true’ (there being no limit 
or qualihcation), we have 

x=zl. 

To express the j)roposition ‘ X is false — 

X =z 0. 

To express — ‘Either the proposition X is true or the propo- 
sition y is true (not both).’ First, ‘ When X is true Y is 
false,’ is signilied by a: (1 — y); ‘ when Y is true X is false,’ 
is signified hy y (1 — x) : the equation then is 
X y) + y (1 — «) == 1. 

Next to express the conditional Proposition, ‘ If the proposi- 
tion Y is true, the propositus X is true.’ This implies that 
whenever Y is true, X is true ; or that the time of the truth of 
X covers the whole time of the truth of Y, and possibly more. 
Hence X is at lofist equal to, if not larger than Y. Conse- 
quently some form must be given, implying that Y is contained 
in X ; a form analogous to that required for a universal affir- 
mative proposition. Let v represent an indefinite portion of 
time, such as to express the unknown part of a whole, ‘ some, 
it may be — all,’ and the equation required is 
y =r V X. 

It is unnecessary to exemplify the symbolism for the more 
complicated cases. The author is so far carried away by the 
success of his expedient for expressing compound or secondary 
propositions by a rel’erence to time, that he speculates on an 
analogous mode of expressing the primary propositions by a 
reference to space ; and thinks that he thus lends some coun- 
tenance to the doctrine that Space and Time are ‘ forms of the 
human understanding.’ » 

A chapter is devoted to the treatment of the secondary pro- 
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positions, by way of exhansting their whole implication, in the 
manner previously shewn for the primary pi-opusitions ; the 
effect being, however, merely to deduce the usual consequences 
of disjunctive and of conditional assumptions. It is to be 
remarked that the process is still one of immediate inference^ 
eonfirming the view that in liypothetical syllogisms so-c died, 
ihere is no real or mediate inference. 

In order to exhibit the value of the symbolical cvolutic n of 
equivalent forms, Boole selects for analysis two spocimci s of 
metaphysical argumentation, sutiiciently per[)lexiiig to test the 
powers of a logical method. They are (1 ) a portion of Samuel 
Clarke’s ‘ Demonstration of the Being and Attributes ol’ rod,’ 
and (2) Spinoza’s argument to prove the identity of Goa and 
the Uiiive 'se. He confessed that one main ditliculty in dealing 
with those ai-giunoiits is to extricate the real premises ol the 
authors; ho might have added the farther dillieiilty of ass go- 
ing definite and con: istent meanings to the very ahstrnct te ans 
made use of by them — necessity, existence, eternity, ciiiise, etc. 
But the premises once obtained, it is possible to embody tiiern 
in symbols, and then to extract nil their equivalents by solving 
the corresponding equations. The method may be commemled 
as an interesting eflbrt, varying and corroborating the method 
followed bj’’ a logical and acute mind working upon the ipia 
^’orjjora of the premises, without symbolism. 

We have now reviewed the larger half of Boole’s work, 'aid 
as yet have seen no mention of the syllogism. A short chapter 
is all that is bestowed upon mediate inference ; which, Ir w- 
ever, is a mere carrying out of the algebraic method, with i he 
modifications demanded by the nature of the case. 

He begins by accepting De Morgan’s additions to the four 
types ol propositions in tlie common Logic. He lays out tin' 
eight forms, with his equations for them : expressing the four 
new forms by supplying a contrary subject to each of l lie old 


forms. 

The parallelism is shown thus 

0) 

A — 

All Ys are Xs 

y = -y ic 

(A) 

All not-Ys arc Xs 

1 y = V X 

(2) 

E 

No Ys are Xs 

y = V {1 — x) 

(3) 

(E) 

No not-Ys are Xs 

1 — y = V (1 — a:) 

(4; 

= • 

1 All Xs are Ys 

X zzi V y > 


I 

\ 

Some Ts are Xs 

j 

V y = V X 

(5) 

(1) 

Some not-Ys are Xs 

r(I — y) = vx 

(6) 
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= *1 Some Xs are not Ys v x = v (1 — ?/) j 

0 Some Ys are not Xs v y = v (1 — x) (7) 

(0) Some not-Ys are not-Xs v (1 — y) z=z v (I — a;) (8) 

The second form of E coincides with A by mere transposition 
of letters. The second form of I is 0, in like manner. The 
second form of 0 (0) is the only new form — Some not-Ys are 
not-Xs, some things are neither Ys nor Xs. This is one of 
De Morgan’s two disjunctives ; his other disjunctive — no 
not-X is not Y, every thing is either X or Y — does not appear 
in the above list. 

The laws of Conversion follow from the symbolical forms. 
The proposition ‘All Ys are Xs ’ being represented by 
1 / = V a:, we have only to read v x — y, Some Xs are Ys. To 
convert the same proposition by negation (obversion and con- 
version), we deduce, by eliminating v, 
y (1 — x) = 0 

which gives by solution with reference to 1 — a?, 

1 — ® ^ (1 — 2/). 


whose interpretation is ‘ All not-Xs are not-Ys. [This opera- 
tion contains methods and symbols not explained in the fore- 
going abstract]. 

So far as Conversion goes, tlie author merely continues his 
former methods of reducing and interpreting equations ; as we 
might expect from considering that conversion is merely one 
variety of Immediate or Equivalent Inference. The syllogism 
demands a step in advance. The two premises must be em- 
bodied in two equations, with a common middle term, and that 
term must be made to disaj)pear in a third formed out of these 
two. Thus, 

All Xs are Ys x = v y 

All Ys are Zs y = v' z. 

Whence, by substituting for in the first equation, its 
value in the second, we have 

All Xs are Zs x = vv' z. 

The form v v'z shows that a? is a part of a part of 2 . So with 
all other cases ; it is requisite merely to eliminate the middle 
term y. The method might be easily carried through the 
whole of the ordinary syllogisms ; as well as applied to the un- 
figured and fallacious forms. But the author proceeds to 
deduce the general rules of the syllogism by an equation com- 
prehending all the forms of valid reasoning. He gives as the 
results of the analysis these rules : ‘ when one middle term, at 
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least is universal, equate the extremes.’ ‘In case of unlike 
middle terms (one positive and the other negative), with one 
universal extreme, change the quantity and quality of that 
extreme, and equate the result to the other extreme : and with 
two universal middle terms, change the quantity and the 
quality of either extreme, and equate the result to the other 
extreme unchanged.’ 

Suppose the case — 

All Ys are Xs 
All Zs are Ys. 

This belongs to the first rule. ‘ All Ys ’ is the universal 
middle term ; the extremes being equated give as the conclu- 
sion, 

All Zs are Xs. 

Suppose next — 

All Xs are Ys 
No Zs are Ys. 

The proper expression of these premises is — 

All Xs are Ys 
All Zs are not-Ys. 

They belong to the case of unlike middle terms, and have 
one universal extreme. Whence, by application of the rule, 
we change the quality and the quantity of that extreme, and 
equate it with the other extreme — 

All Xs are not Zs, or No Xs are Zs. 

Commencing from the other universal extreme, we obtain 
the equivalent result — 

No Zs are Xs. 

A third case — 

All Ys are Xs 

All not-Ys are Zs. 

Here the terms are of unlike quality. There are two uni- 
versal middle terms, and, by the rule, we change the quantity 
and the quality of cither extreme (Some Xs into All not-Xs), 
and equate with the other extreme (Some Zs). 

All not-Xs are Zs. 

The two last examples are selected by the author as present- 
ing syllogisms that would not be regarded as valid in the 
Scholastic Logic, which virtually requires that the subject of a 
proposition should be positive. [As often remarked already, 
the want of a thorough-going recognition of contraries is the 
defect of the Aristotelian scheme]. The cases are, however, 
perfectly legitimate in fhemselves, and the rules for determin- , 
ing them are undoubtedly the most general canons q/ syllogistic 
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inference. The analysis employed, the author contends, is not 
properly of the syllogism, but of a much more general mode 
of combining propositions to yield results; and he gives an 
imaginary case to illustrate this wider import. 

Without pursuing the syllogism farther, Boole now dis- 
cusses the vexed question as to the fundamental type of de- 
ductive reasoning, and takes issue with Whately and with 
Mill, who agree in this that all valid ratiocination is ultimately 
the inferring of propositions from others of a more general 
kind ; the syllogism being a full and adequate formal repre- 
sentation of the process. Now, as the Syllogism is a species 
of elimnaiicm, the question resolves itself into these two deterr 
minations, namely, first, whether all elimination is reducible 
to Syllogism ; and, secondly, whether deductive reasoning 
consists only of elimination. 

To the first question, he replies, that it is always theoreti- 
cally possible so to resolve and to combine propositions that 
elimination may subsequently be effected by the syllogistic 
canons, but that the process oi' red ucUon would, in many cases, 
be constrained and unnatural, and would involve operations 
that are not syllogistic. 

To the second question, he replies that reasoning cannot, ex- 
cept by arbitrary restriction, be confined to elimination. It 
cannot be less than the aggregate of the methods founded on 
the Laws of Thought, and the process of elimination, import- 
ant as it is, is only one process among others. 

He fartlier remarks that, of all the Laws of Thought, the 
one of fniidrimeTitiil importance in Logie, is the Law of Con- 
tradiction, to which Leibnitz also assigned the same position. 

All persons that, have attained a just notion of the Rela- 
tivity of Knowledge, would agree with Boole in the prime im- 
portance thus given to Contrariety or Contradiction ; but this 
merely goes the length of Equivalence or Immediate Inference. 
It prepares the way for Syllogism, and is the main key to the 
useful enlargements of the syllogism ; but it does not touch 
what is essential to deduction. The axiom, or ‘ law of thought,’ 
at the foundation of mediate inference must be something else, 
and if it is not the axiom assigned in the previous chapter of 
this work, it is an axiom yet to be sought. Passing from Boole’s 
somewhat vague generalities to his actual method, which con- 
sists in combining two equations standing for the premises of 
the syllogism, into a third standing for the conclusion ; and 
adverting to the maxim that justifies tte process of reduction, 
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we seem to see that it is the same maxim as enters into a pro- 
blem of equations with two or more unknown quantities ; as 
for example, given x y — a^x — z/ = i, to find x and y. 
Grant that the conditions of a logical syllogism are fairly ex- 
pressed by Boole’s symbols, and that the algebraic reduction is 
suitable and relevant to the case, then the logical axiom is the 
algebraic axiom that permits the substituting for y in one 
equation, of its equivalent in the other ; as when we obtain from 
X — y h, y = X — and insert this value of ?/ in the equa- 
tion X y -= a. The axiom of direct application to the 
case would be that, for any quantity, its equivalent may be 
substituted in an equation ; in other words, the substitution, 
for any quantity, of its equivalent, does not change (he value 
of the equation. This is a various reading of the axiom of 
mediate equality — things equal to the same thing are equal to 
one another; an axiom to which Mr. Mill conipiires, in point 
of form, the axiom of the syllogism. If one thing is equal to 
a second, and the second ecpial to a third, the first is also equal 
to the third. In a combination containing A and B, we may 
introduce in room of B its equivalent C. 

A large portion of the work is devoted to Probabilities, in 
handling wiiich, the author continues the symbolism employed 
in the previous portion of the work. It is generally admitted 
that he has made important additions to the tluMuy of this 
subject, the common ground of Mathematics and of Logic. 


CHAPTER III. 

FUNCTIONS AND VALUE OF THE SYLLOGISM. 

' 1. It is the peculiarity of the Syllogi.siii, that the conclu- 
sion does not advance beyond the premises. This circum- 
stance has been viewed in two lights. 

On the one hand, it is regarded as the characteristic 
excellence of the Syllogism. 

On the other hand, it is represented as constituting a 
petiiio principii. 

In the syllogism ‘ men are mortal, kings are men, kings are 
mortal.’ the conclusion 'seems already affirmed in the premises. 
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By virtue of the universal major, coupled with the interpreting 
minor, there is distinctly involved in the premises the fact that 
* kings are mortal.’ 

(1) To this circumstance has been attributed the peculiar 
excellence, dignity, and certainty of syllogistic inference. 
When the two premises are supplied, the conclusion cannot be 
refused without self-contradiction. There is nothing precarious 
in the leap from the })remises to the conclusion. 

The same circumstance has been represented in a more dis- 
advantageous light. The allegation is made that mere repeti- 
tion is not inference : that to reproduce in a new form what is 
already given may be highly convenient (as in the various 
kinds of Immediate Inference), but is no march, no progress 
from the known to the unknown. 

(2) There remains a far more serious charge, and one that 
takes us direct to tbe root of Formal Reasoning. Supposing 
there were any doubt as to the conclusion that kings are mortal, 
by what right do we proclaim, in the majoi’, that all men are 
mortal, kings included ? 

It would be re(]uisite, seemingly, to establish the conclusion 
before we can establish the major. In order to say, ‘ All men 
are morial,’ we must have found, in some other way, that all 
kings, and all peoples are mortal. So that the conclusion first 
contributes its quota to the major premise, and then takes it 
back again. 

This is the deadlock of the syllogism, the circumstance that 
has brought down upon it the charge of ‘ reasoning in a circle ’ 
{peiih’o ■prhiciju'i). In point of fact, we can hardly produce a 
more glaring case of that fullac}". 

The extrication b’om the puzzle is due to Mr. John Stuart 
Mill, and the consequence has been a total revolution in Logic. 

2. The major ])i’eiiiise of a syllogism (in the regular 
figure) may, so far as the evidence is concerned, be divided 
into two parts ; the one part containing the instances 
observed, and the other part containing the instances not 
observed, but inlcrred. 

The major pi'emise, ‘ All men are mortal,’ consists of two 
very different statements. Tlu' first, is, that a certain number 
of men liave actually died. The evidence for these is actual 
observation, the highest ol’all evidence. The second statement 
is, that the men now living, and the men yet to be born, will 
die ; for which there is not the evidence of observation. 

In the same manner may we analyze any other general 
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affirmation or negation. The ])ro]>oir!ition Hraus})arent bodies 
bend light’ is made up of tlie bodies that litive been actually 
experimented on, and of bodies that have not been experi- 
mented on; in the one cjise, the predicate is tiffirnied on the 
evidence of fact; iu the other ctise, the jtredicaic is affirmed by 
virtue of the inductive leap from the known to the unknown. 

Thus, the ordinary form of the general proposition confounds 
together the observed willi tbe unob.served; the indiscriminate 
fusion of the two is what has perplexed the theory of the 
syllogism. 

3. In affirming a general proposition, real Inference is 
exhausted. 

When we have said ‘All men are mortal,’ we have made 
the greatest possible stretch of inference. We have jiffirmed 
mortality of all men, of every class, in every age, past and 
future. We have incurred the utmost peril of the inductive 
hazard. Whatever justification needs to bo ofiered for the 
inference in hand, must be advanced as a security for the 
major premise. 

4. The type of reasoning that best discloses the real 
process is reasoning from Particulars to Particulars. 

The basis of fact in every argument may be stated to bo 
the particulars actually known from experience ; as the mor- 
tality of the men that have died. The inference is usually to 
some other particulars unobserved, as ‘ the present inhabitants 
of London will die.’ The real evidence for the mortality of 
the men now living is the death of their predecessors. A, B, 
and C, have died ; D, now living, will die. 

The practice of reasoning at once from certain particulars 
experienced, to some other particular as yet unexperienced, 
(there being a similarity in the cases) is not only the usual, 
but the most obvious and ready method. We feel that tbe 
real force of every reasoning lies not in the general statement, 
but in the actual facts ; and we are as much moved by the 
facts in tlieir particularity, as when they are given in a gene- 
rality. That boiling water will scald the hand, is sufficiently 
proved by its having done so in innumerable past instances ; 
the deterring force lies in these actual instances. We are in- 
fluenced by individual precedents, as strongly as by rules. 

This is seen extensiyely in all professions. The experience 
of a professional man consists of the cases he has actually ob- 
14 
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served ; these he remembers as particulars, and when a new 
example is presented, he at once assimilates that with the pre- 
vious particulars, and infers accordingly. When Dr. Mead 
was called in to the last illness of Queen Mary, he pronounced 
the disease to be small pox ; his knowledge of that ailment 
was the remembrance of a series of patients previously wit- 
nessed by him ; the queen’s symptoms resembled those, and he 
drew the inference. 

' 6. Wherever we may infer from a certain nnrn])er of. 
particulars given, to one other particular, we may infer to 
a whole class, or make the inference general. 

If we can infer, from the men that have di('d, that the pre- 
sent Pope will die, it is by viiduo of a sullicienl amount of re- 
semblance between them and him ; and wo must be prepared 
to make the same inference in all other cases where the re- 
semblance holds. We may, tlien'fore, say 07 )ce Idi* all, whoever 
resembles past generations of human beings, in the points 
wherein the pope resembles them, will die. The justification 
of one is the justification of the whole. Th{‘ inference to an 
individual case must not be arhiti'iiry ; it must be grounded on 
a resemblance, and be applicable wherever the resemblance is 
found. 

In a general proposition, therefore, we state the points of 
resenihlance that entitle us to infer from past particular's to a 
new particular ; and in stating these points vve render the in- 
ference at once general, and fonnallif exhaustive. We mingle 
up in one statement the observed known, and the inferred 
unknown, the evidence and the conclusions. The use of 
gener’al language enables us thus to rise beyond particular 
inferences. 

' 6. 1 leductive Inference may be described as a process of 
Inteipi'etation. 

Although the major premise covers the conclusion, it does 
not point to it by name, hut only by character. The premise 
* men are mortal ’ does not specify kings, nor the living pope ; 
it indicates certain marks by which we are to judge whether 
kings and popes are to he pronounced mortal, namely, the 
marks of ‘men or humanity.’ Something, therefore, is want- 
ing in addition to the major premise, in order to the conclu- 
sion, the pope is mortal ; we have to be assured that he is a 
man, that he conforms to the defining marks of human beings. 
To supply this requisite is the purpose of the minor premise, 
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which declares that the pope possesses the attributes of men, 
or identifies }dm with the subject of the major premise. The 
necessity for such an affirmation rescues the syllogism from 
Immediate Inference or tautology. ‘ All men are mortal ' in- 
cludes ‘the pope is mortal,’ on the supposition that the pope is 
a man ; and if this supposition is explicitly given in a distinct 
proposition, the pope is then brouglit within the sweep of the 
major premise : and the conclusion is establislied. 

After affirming a general proposition (or making a general 
denial) connecting or disconnecting a certain subject with a 
certain predicate — men and mortality — we have still to bunt 
out the particular cases of the subject, the things that possess 
its atti’ibutes. This is the real deduction, and it is a material 
and not a formal process. It is an operation of comparing the 
actual individuals already pointed out by the generalized subject 
— actual and known men — with all future individuals as they 
occur, and of pronouncing agreement of the now with the old. 
The deductive infei’ence that ‘ the pope is mortal,’ presupposes 
an examination (direct or indirect) of the pope’s personality. 
II' this resembles the usual typo of humanity, judged from the 
instances actually known to us, we identify him with the 
subject, ‘men,’ in our general proposition. The identity being 
considered satisfactory, we complete the syllogistic formula, 
and declare him to be mortal. 

The proposition ‘men are mortal,’ by its form of universality, 
imposes upon us, and leads us to suppose that we have in our 
grasp the whole human race. The correcter view is to regard 
it as an allegation respecting a certain number, with a power 
of including others as they come on the stage. The proposition 
assigns marks for the future identification of the beings that 
are to be declared mortal ; ajid, as the identification proceeds, 
the minor premise is replenished with appropriate cases, and 
so brings forth the conclusion. 

The interpretation of a law or a command illustrates the 
purely deductive part of the operation of reasoning — the sup- 
plying of the minor. The law is given in general terms ; cer- 
tain characters are assigned as belonging to the subject of the 
proposition. The administrator or judge ascertains whether 
any particular case has or has not the characters specified. If 
it has, a minor proposition is afforded, and a conclusion ifl 
drawn. 

This case also shows that the syllogism is the mere formal 
completing of an operarion, not at all formal, but in the strict 
sense material. The operation consists in comparing one par- 
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ticular fact with other particular facts, through the medium of 
a general description. The wording of a law, however gene- 
ral be the terms, must be such as to suggest definite individual 
cases. When the law mentions heritable property, or person- 
alty, it must either state or suggest the particular things in- 
tended ; and the question of the application to a given case 
turns upon the comparison of the case wdth the cases cited 
or suggested by the general term or definition. Hence, the 
business of the reasoner, in actual practice, is concrete com- 
parison^ from which, in the last resort, he can never be ex- 
empted- This is material deduction, which, in its essence, is the 
same as material induction, being the carrying out of the in- 
ductive operation, or the in-gathering of the details shadowed 
forth, but not actually seen, in tlie general proposition. 

Legal decisions are founded sometimes on statutes, some- 
times on precedents or pnwious decisions. There is no generic 
distinction between the two modes. A statute has no meaning 
except the particular cases specified or suggested ; and a pre- 
cedent must involve a principle or rule. In both, the judge 
refers back to concrete particulars, which are viewed under a 
certain point of likeness or community. 

Another case is the application of general theorems furnished 
by the observations of others, such as the principles of science 
established by foregone researches. We may have had no 
share in arriving at the induction known as the atomic theory ; 
we have not even seen the facts, we receive them embodied 
and registered in the general statement of the law. We must 
understand the moaning of that statement; we must realize 
the kind of facts intended by it. When a case is started, a 
given compound of two substances, we must say, by concrete 
comparison, whether this compound has the characters of the 
compounds expressed as chemical compounds. For example, 
is the atmosphere a chemical compound ? Does it agree with 
the general chariicters of chemical compounds, or with those 
ty2)ical instances that the general characters can do nothing 
bul; refer us to. This is a truly material deduction ; it is that 
process of comparing instances that is the essence of the 
generalizing operation, as seen in induction. It exactly 
resembles generalization with a view to definition. 

7. Although the deductive stage of induction is still aa 
inference from particulars to particulars, which nothing 
can supersede, there are certain advantages in embodying 
the possible inferences in a formal generality. 
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Mr. Mill remarks that the syllogistic form of inference, from 
generals to particulars, wliich supposes that each induction 
is made general, is ‘ a collateral security for the correctness of 
the generalization itself.’ It is so in two ways. 

First. It increases the sense of responsibility on the part of 
the reasoner, by letting him know that his inference to one 
individual must equally apply to a large host of individuals. 
A common device for checking a rash inference is to point out 
the extent of the consequences involved. The legal decision 
against John Hampden, in the matter of thirty shillings of 
ship money, was portentous as affirming the king’s power to 
tax the nation without a parliament. 

Secondly. If an induction is unsound, the making it 
general is likely to suggest contradictory instances. This is 
merely a modification of the same consequence. Any person 
attempting to justify a particular despotism must be prepared 
to say that, in all similar circumstances, despotism would be 
desirable. The I’cmark is sometimes made, in the controversy 
as to the ins])iratioii of the lliblc, tliat even Milton was 
inspired ; but, if so, then all great poets— Homer, Virgil, 
Dante, Chaucer, Shakespeare, Dryden, Byron, Shelley — must 
also own the gift of ins[)iration. 

Mr. Grote, in defending (tie received canon of the Platonic 
writings from the critics that would reject many of the Dia- 
logues, on the ground of their style being unworthy of Plato, 
points out the numerous Dialogues that would have to be 
sacrificed to this crif t'rion, if each ci-itic were allowed to reject 
for himsell', and all rejections were admitted. 

■' 8. One great use of the syllogistic form is to analyze, 
bring to light, and present for S(‘i>arate consideration, the 
parts of a step or a chain of reasoning. 

This has been already exenq)lified in the applications of the 
syllogism to confused reasonings. It is advantageous to know 
that the truth of a conclusion by infei'cnce supposes the truth 
of two separate allegations, both alike neecssary to the conclu- 
sion. To prove that A is C, by a mediate inference (B is C, 
A is B), two propositions have to be verified ; and the mind is 
aided in disentangling a perplexed argumentation, by knowing 
what to look out for. 

In stating the distinction between the two modes of reasoning, 
used both in Law and in Politics— reasoning from Precedents or 
Examples, and i( asoniiig from Buies or Principles — Sir G. C. 
Lewis adverts to i lie great superiority of the last, the reasoning 
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from Rules. The reason of the comparative obscurity of the 
argument from example or precedent, is that the principle involved 
Is usually suppressed. ' The reasoning is much more perspicuous 
when the general principle is stated first, the particular case is 
placed under it, and the conclusion is then drawn. In order to 
argue from one case to another, it is necessary to reject from each 
the circumstances immaterial to the matter in hand, and to 
compare those in wliicli they agree. In complex cases, this process 
is often extrenuily dilHcult. Much sagacity and knowledge of the 
subject are nupiired, in order to discriminate between material 
and immat(irial facts — to reject enough, but not mort) than 
enough. For if immaterial facts are retained, the comparison 
becomes obscure and unctirtain ; if material facts are rejected, it 
becomes fallacious. Thi.s proc(!SS, which, in the argument from 
precedent, must often be performed mentally, though it may be 
easy and sure to the experienced practician, perplexes the tiro. 
Hence, students of the law have great difficulty in collecting legal 
rules from cases, though tliey are soon able to apply a rule of law, 
laid down in general terms, to a particular case of practice.’ 


CHAPTER IV. 

TRAINS OF REASONING AND DEDUCTIVE SCIENCES. 

1. A series of syllogisms may be connected in a chain. 

Logicians have always recognized compound reasonings. 
The Sorites is a connected chain of syllogisms. The conclusion 
of one syllogism iiuiy be the major pi’cmise to asecond, and so on. 
The S'o?'//c.s’ is usually stated in this form : — 

A is B, B is C, 0 is D, &c., therefore A is D. 

The regular form of proof (by the First Figure of the Syllo- 
gism^ is — 

B is C, A is B, therefore A is C. 

C is D, A is C, therefore A is D, &c. 

It can scarcely ever happen that a proper deduction in this 
simple form can be protracted over two or three syllogisms. 
The application of a universal proposition to a particular case 
seldom needs to descend by three or more distinct steps : 
indeed, in by far the greater number of instances, the descent 
is made at once. 

No new logical principle, or modification of principle, is 
involved in these consecutive reasonings. Their lucid state- 
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ment is a matter of consideration for the expositor, but they 
present no speciality to the logician. Still, they are usually 
discussed in treatises on logic ; and we may, following the 
example of Mr. Mill, take occasion from them to discuss two 
themes — the compatibility of the foregoing theory of the syllo- 
gism with such trains, and the nature of the Deductive 
Sciences. 

2. A chain of Eeasoiiing is reducible to a series of syllo- 
gisms, the major in each being an induction from par- 
ticulars, or a truth ultimately based on particulars. 

Thus, if we were to prove that intelligent beings, although 
they may be interrogated, are not to bo experimented on like 
brute matter, we should have the following chain : — wherever 
there is intelligence, there is sensibility, in other words, suscepti- 
bility to pleasure and pain ; we are nut at liberty to inflict pain ; 
now, most experiments that could be tried upon sentient crea- 
tures would be painful ; hence, intelligent beings are not fit 
subjects for experimental enquiry. Throe syllogisms are con- 
cerned in this chain of reasoning. The majors are — 

(1) Society prohibits the infliction of pain. 

(2) All intelligent beings have sensibility to pain. 

(3) Experiments for ascertaining function in sentient beings 
lead to pain. 

Each of these majors may be resolved, according to the 
method of the previous chapter, into particulars observed and 
particulars inlerred, or left to be infeiTed, by virtue of identity. 
The first major (Society prohibits) is in the form of a command, 
th(! case where wo may be suppu.sed U, be least concerned with 
the particnlars, and most concerned with the general descrip- 
tion serving to identify the particulars. Still it must not be 
forgotten that the real force even of a command is embodied 
in the instances where it is enforced ; the general state- 
ment means nothing, is nothing, except as referring us to 
these ; the application of the rule is an inductive extension 
of these instances. The second major (intelligent beings have 
sensibility) takes in the observed coincidences of intelligence 
and sensibility, together with the future extensions of these by 
identification with the presence of intelligence — the first term 
of the couple. The third major is likewise an inductive gene- 
ralization, containing the observed particulars where experi- 
menting has ended in pain, together with the resembling 
inferred particulars. 

We may arrange the^ train of rea.soning in syllogisms. Thus, 
— taking a different ordei- — 
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First Syllogism, 

Experiments for ascertaining function in sentient creatures 
lead to pain. 

The present proposal is an experiment for ascertaining 
function. 

The present proposal will lead to pain [Barbara)* 

Second Syllogism. 

Society prohibits the infliction of pain. 

The present proposal will lead to pain. 

Society prohibits the proposal to ex[)eriment on sentient 
beings [Gasare). 

Third Syllogism. 

Society prohibits experiments on sentient beings. 

All intelligent beings are sentient beings. 

Society prohibits experiments on intelligent beings. (Cesare). 
The form (Society proldbits, &c.), has the force of a nega- 
tive ; were it not so, the last syllogism would not be valid. 

The language of inference from particulars to particulars 
might be used in each of these syllogisms. Thus in the first : 
Experiments for ascertaining function in sensitive beings liave 
been observed to lead to pain ; the present case is an experi- 
ment lor ascertaining function : the present case will lead to 
pain (as the observed cases have done). Similarly for the 
others. 

The Deductive Sciences. 

3. The Deductive Sciences are those where the labour 
mainly lies in applying or carrying out ascertained induc- 
tions, that is, in the discovery of minors to given majors. 

From the foregoing theory of the syllogism, it is apparent 
that every deduction supposes a previous induction. The 
Deductive Sciences, therefore, do not dispense with induction. 
Whereas, in the Inductive Sciences, such as Chemistry and 
Physiology, the chief labour consists in arriving at inductions ; 
in the Deductive Sciences, as Mathematics, the inductions are 
few and easily gained (being in fact sometimes called intui- 
tions) and the labour consists in carrying them out into their 
various applications, by bringing cases under them. We soon 
arrive at the inductions ‘ things equal to the same thing are 
equal,’ or ‘the sums of equals are equal ; ’ ‘ the differences of 
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equals are equal : ’ but it was not easy to bring under the sweep 
of these inductions the proposition ‘ a sphere is equal to two- 
thirds of the circumscribed cylinder.’ This is arrived at only 
after a long and circuitous process of successive deductions, 
based upon the invention of iiunierous diagrams. 

If we take a comparatively simple case of geometric deduc- 
tion, the 47th of the Mrst Book of Euclid, ‘ the square des- 
cribed on the hypothenuse of a right-angled triangle is equal to 
the sum of the squares describe<lon the two sides,’ we shall find 
that the proof can be accomplished by two main leaps — two 
syllogisms having axiomatic majors, and a preparatory syllo- 
gism having as its major a previously established derivative 
proposition. The rest of the process is not syllogistic. We 
first, by an ingeniously devised construction, establish two 
minors under the proposition — ‘ A parallelogram and a triangle 
being on the same base and between the same parallels, the 
parallelogram is double of the triangle ; ’ and then proceed to 
the main steps, the a})])lication of the axioms. We first apply 
the axiom — ‘ The doubles of equals are equal,’ (a derivative 
from the axiom — ‘The sums of equals are equal,’) to prove 
that the S(juare described on one of the sides is equal to a part 
of the hypothenuse square, and that tiie square described on 
the other side is equal to the reniainitjg part of the hy])othen- 
use square. This being done, it needs but an easy application 
of the axiom — ‘ The sums of equals are equal,’ to complete the 
proof. 

The deductive sciences circumvent their problems ; they 
accomplish indirectlv what there is no means of accomplishing 
directly. The science of mathematics instead of resting satis- 
fied with annouiiciiig its axioms and definitions, and leaving 
people to appl}'^ them at once, evolves a vast sciieme of deductive 
properties, to any one of which we may repair in an emergency, 
instead of making a connexi(m at once witii the fountain head. 
We measure a height by bringing the case under some theorem 
of Plane TrigonoTiietry that chances to be adapted to the 
means at our command. 

The length and the complicacy of mathematical or other 
reasonings may be ascribed to these two circumstances. 

(1) There are many steps of mere Immediate Inference, as 
in applying Definitions. Thus, when Euclid shows that two 
figures coincide, he makes a formal appeal to the Definition of 
Equality (namely, Coincidence), and, by virtue of that declares 
them to be equal. This is seemingly a step in the reasoning ; 
it involves a distinct *act of attention on the part of the stu- 
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dent, but it is not a deduction or syllogism. So, there may be 
steps involving other transitions to Equivalent Forms, as Ob- 
version, Conversion, &c. 

(2) Not only is a great deal of preparatory construction or 
scaffolding often required in order to bring the case under the 
sweep of a previous generality, but, when the construction is 
made, there jut out from every part of it separate inferences, 
and all these have to be made convergent to the purpose in 
hand. Moreover, many propositions start at once with a com- 
plicated hypothesis — ‘ If a point be taken without a circle (1 ), 
and straight lines be drawn from it to the circumference (2), 
whereof one passes through the centre ’(3),’ &c.; the. proof in 
these cases is a convergent series of steps, each starting from- 
a distinct member of the hypothesis. 

The process of Identification to supply a minor is difficult 
according to the complicacy of the subject of the major ; as in 
Diseases, in Law, in Politics, &c. A disease being character- 
ized by three, lour, or five distinctive symptoms, must be 
identified on all these sym])tonis ; a failure in any one leaves 
the disease unidentified. Hence, deduction may be a work of 
labour even in the sciences of Induction, as Medicine must be 
pronounced to be. 

So, in Politics, Sir G. C. Lewis remarks that the difficulty 
may lie in bringing the Premises of tlie syllogism together, 
that is, in finding the major in a given minor, or the minor to 
a given majoi*. ‘ It is the subsumption of the minor under the 
major premise that really constitutes the originality, or inven- 
tion, of the argument.’ The following is an example : — 

General Maxim, or Major — When a customs duty is so high 
as to produce extensive smuggling, it ought to be reduced. 

Particular case, or Minor — The existing customs duty, in 
country upon tobacco, or brandy, or hardwai*e, &c., leads 
to extensive smuggling. 

Now, the minor is obviously a matter of fact (determined 
partly by reasonings from facts), and may take much trouble 
to establish. 

4. The special aim of Deduction is to ascertain every 
fact implied in facts already known. A Deductive deter- 
mination is opposed to an Experimental determination. 

When, by the application of ascertained inductions, we can 
discover new truths, we save the appeal to direct experiment. 
By the parallelogram of forces, we can find the exact coarse 
of any moving body urged in different directions by given 
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forces. A process of computation is substituted for a process 
of observation ; the consequence is, in most instances, a great 
economy. 

The pushing of truths of induction to all their deductive 
applications is one great department of scient.itic research. 
The aptitude for the operation is almost purely intellectual. 
When a great law, such as Gravitation, has been established, 
the following out of all its deductive consequen{;es supplies 
work to several generations of men. The generali 7 ati<ni of 
the present day, called the Persistence of Force, will give pro- 
bably an equal amount of occupation to the more purely de- 
ductive or speculative aptitudes of the scientific mind. The 
inductive laws that connect Mind with Btxly, when ascertained 
with precision, will admit of being deductively pushed in 
numerous ways, and will yield many facts at pi’cseiit discover- 
able only by separate observations. The doctrine of the 
Relativity of all Feeling and Thought has not as yet been 
completely followed out to its consequences. 


CHAPTER V. 

DEMONSTRATION.-AXIOMS.-NECESSARY TRUTH. 

1. The kind of evidence named ‘ Demonstrfition’ has its 
sources in Induction. 

Demonstrative proof is only another name for Deductive 
proof, which, in the last resort, is Induction. The propositions 
of Euclid are said to be demonstrated ; and, as above seen, this 
means that the conclusions are proved by bringing each case 
under the sweep of tlie fundamental principles of the science. 

To make out Mathematical Demonstration inductive, it is 
requisite to show — (1) that the foundations of the bcience 
(the axioms) are inductive ; and (2) that the axiom of the 
Syllogism is inductive. The axioms of mathematics supply 
the principles, and the axiom of the syllogism justifies their 
application. 

In the question respecting the ultimate foundations of the 
so-called axioms, these are the chief examples in dispute. It 
is maintained, on one side, that the axioms of Mathematics, 
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the axiom of the Syllogism, together with the axiom of Causa, 
tion, —are inductions from particular facts of experience ; and 
on the other side, that they are of intuitive origin, and, in this 
origin, possess a higher certainty than can be given by experi- 
ence.* 

2. The chief argument against the Inductive origin of 
these principles is that they are necessary, and no experi- 
ence can give the character of necessity. 

The idea of ‘ necessity,’ as attaching to such truths as the 
mathematical axioms, dates from Leibnitz ; it was re-stated, 
in a qualified form, by Kant, and persists in the minds of many 
to the present day. The term, however, is ambiguous. 

Meanings of Necessity. 

3. I In common speech, ‘necessity^ is a synonym of 
certainty ; and would apply to inductive truths. 

When speaking of anything that is certain to happen, we use 
among other words, the term ‘ necessary.’ We should call the 
freezing of water, at 82 ®, a necessity, meaning that we are 
perfectly sure of its happening. We even say that vice is a 
necessary consequence of bad training. 

The necessity in such cases has admittedly nothing to do 
with intuitive perception. Experience is competent, in every 
instance, to give the strong assurance that tlie word signifies. 
So, we have only experience to rely upon in believing that the 
sun must rise to-morrow. 

There could be nothing incompatible with this usage in 
terming all the inductive laws of natui’c ‘ necessary ’ — the law 
of gravity, the laws of motion, the fundamental laws of organi- 
zation, and so on. But metaphysicians are accustomed to call 
these principles ‘ contingent,’ as opposed to necessary ; for al- 
though they are true, as the universe is now constituted, they 
might have been otherwise. The law of gravity might have 
been wanting ; the laws of organized beings might have been 
different. But, in no circumstance (it is said) could ‘two 
straight lines enclose a space ; ’ this, therefore, is necessary in 
a more peculiar sense of the word, as will be next stated. 

* On the subject of Mathematical Evidence, other questions have been 
raised, namely, the ]>lace of the Definitions in the Science, and the sup- 
posed hypothetical character of definitions. These questions will be ad- 
verted to afterwards (Logic of the SciEacES, '’Mathematics). 
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4. IL 'Necessity’ more properly means implication; 
' necessary truths ’ in this sense are the truths demanded 
by Consistency. Their denial is a contradiction in terms. 

These truths have already been fully exemplified. (See 
Introduction, and also Equivalent Propositional Forms). That 
the less cannot contain the greater, is necessary ; it follows 
from the very meaning of less and greater ; it could not be 
contradicted without declaring the greater not to be the 
greater. ‘ The same thing cannot bo in two places at once ’ 
is necessary ; the meaning of a ‘ place ’ is some definite spot 
the negative of all other phices ; to say that a thing is in a 
particular place is to deny that it is in a second, or a third, 
or any other place. ‘ Time is an eternal now P must be set 
down as self-contradictory. 

Some of the axioms of Euclid are necessary in this sense. 
‘ A whole is greater than its part ’ is implicated in the defini- 
tion of whole and part ; it could not be contradicted without 
contradicting the definition. A whole is summed up by its 
parts ; omit any of these, and the whole is not made up ; the 
result is something less than the whole. 

‘ Things that coincide are equal ’ is not an axiom but a de- 
finition ; it is the mark or test of equality, the only mark that 
can be propounded in the last resort. 

Of all the alleged necessary truths, the one most frequently 
cited in the present controversy is — ‘ Two straight lines can- 
not enclose a space.’ This was held by Kant to be a real pro- 
position, a sijnthetle judgment; in other words, the subject is 
not implied in the predicate ; to it the criterion of ‘ implica- 
tion’ would, therefore, not apply. 

On the other hand, iriathematicians are now probably unani- 
mous in regarding this as a corollary from the definition of 
the straight line, or as implicated in the very essence of 
straightness ; so that to deny it would be a contradiction in 
terms. They would characterize it, in Kant’s own language, 
as an ‘ analytic ’ judgment. A very little refieetion on the 
case proves that the mathematicians are right. Starting from 
the definition of the straight line — ‘ when two lines are such 
that they cannot coincide in two points without coinciding alto- 
gether, they are called straight lines,’ we see that the very 
terms forbid the enclosing of a space ; what meaning can we 
attach to ‘ coinciding altogether,’ but the exclusion of non- 
coincidence, or of an intermediate space ? Total coincidence, 
and an intervening space, are wholly incompatible ; if the one 
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is true the other is false. The proposition is therefore neces- 
sary in the sense of implication, as much so as a ‘ straight 
line is not a bent line,’ ‘ a whole is greater than its part.’ 

The axiom ‘ Things equal to the same thing are equal to 
one another ’ is not a truth of implication, and therefore is not 
a necessary truth in the present sense. The subject and the 
predicate express distinct properties, and the one does not in- 
volve the other. The axiom declares that mediate coincidence 
is to bo held as carrying with it, or as making, immediate 
coincidence ; but the two modes of coincidence are not iden- 
tical. It is immediate coincidence that makes equality, accord- 
ing to the definition of equality ; the axiom extends this very 
narrow, and often inapplicable test, and declares that coin- 
cidence throufjh some ikird thing, a go-between, will be found 
in the end to be the same as actual coincidence, and is conse- 
quently to be acce])ted in all cases as a test of equality. If, 
therefore, this axiom is to be held as a necessary truth, some 
other meaning than the present must be assigned to necessity. 

5. Necessary truths, in the foregoing signification, are so 
far independent (d experience, that they are perceived to be 
true when the language is understood. They do not, how- 
ever, require any powers of intuitive perception. 

As soon as we fully comprehend the notion of whole and 
part, we perceive that the whole is greater than the part ; 
we do not need to make observations and experiments to prove 
it. We required concrete experience, in the first instance, to 
attain to the notion of whole and part; but the notion once 
arrived at implies that the whole is greater. In fact, we could 
not have the notion without an experience tantamount to this 
conclusion. When we know a fact, we know it, even when 
called by anoth(?r name, which is all that is meant, at present, 
by necjessary truth. When we have mastered the notion of 
straightness, we have also mastered that aspect of it expressed 
by the affirmation, ‘ two straight lines cannot enclose a 
space.’ 

No intuitive or innate powders or perceptions are needed for 
such cases. Our ordinary intellectual powers enable us to 
pronounce, in more than one form, that an object is everything 
or anything that we have found it to be. We cannot have the 
full meaning of ‘ straightness ’ without going through a com- 
parison of straight objects among themselves, and with their 
opposites, bent or crooked objects. The result of this com- 
parison is, inter alia, that straightness in two lines is seen to 
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be incompatible with enclosing a space ; the enclosure of space 
involves crookedness iu at least one of the lines. 

6. III. A third meaning and criterion of Necessity, is 
inconcdvahility of the opposite. 

It is maintained that ‘ things equal to the same thing are 
equal to one another/ because the mind is unable to conceive 
things agreeing with a common standard, and yet not agree- 
ing when directly compared It is also maintained that we 
are unable to conceive ‘effects arising without a cause / whence 
such propositions are declared to bo true necessarily. The 
test of inconceivability of the opposite (strongly urged by 
VVliewell, and held with modifications by Spencer), is liable to 
serious objections. What we can, or cannot conceive, is mani- 
festly dependent, iu a very large measure, on our education ; 
tiH' proof of which is that many truths incon(;eivable in one 
age and country are not only conceivable under a different 
state of education, but are so thoroughly engrained that their 
opposites are inconceivable. The Greeks held matter to be 
etermd and self-existent; many moderns hold that the self- 
existence of matter is inconceivabh*. Some maintain that 
mind is the only conceivable source of moving power or force; 
others, regarding the action of mind upon matter as incon- 
ceivable, have contrived special hypotheses to get over the 
difficulty, — we may instance Malebi-anche’s doctrine of Divine 
Interference, and Leibnitz’s Pre-established Harmony. New- 
ton could not conceive gravity without a medium. 

With regard to truths of Implication, the difficulty of con- 
ceiving the opposite must bo at its maximum. Yet self-con- 
tradiction is not an impossible operation, for it is often done. 
In Theology, people have even boasted of holding contradic- 
tory propositions. But where the subject does not imply the 
predicate, there is no self-contradiction, and the opposite of 
any such proposition may be conceived. That things medi- 
ately coinciding, should not immediately coincide, is conceiv- 
able ; for the facts are different ; the difficulty that we feel is 
in contradicting our habitual experience on a matter so very 
familiar and tangible. 

Propositions of avowedly inductive origin may be so strongly 
associated that their opposites are all but impossible to con- 
ceive. It is scarcely in our power to conceive colour without 
extension ; and yet the two are united solely by our experi- 
ence ; they strike the mind through different avenues, and their 
incessant conjunction’ constitutes a practically indissoluble 
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bond. We should have some difficulty in conceiving soot 
flakes, particles of dust, and small pieces of paper, falling to 
the ground plumb and swift like a stone. The Greek proverb 
for the impossible was water flowing back to its source. 

The NatiiTG of A xmns. 

7. The furidaniental principles of the Deductive Sciences 
are called Axioms. 

Every Deductive Science must begin with certain funda- 
mental assumptions. In Mathematics, and in Logic, these are 
deemed so self-evident, that no express effort is made to 
establish them. In Mechanics, the statement of the Laws ot 
Motion is accompanied with a few examples to make them at 
once intelligible and evident. In Chemistry, the Atomic 
Theory is somewhat too far removed from ordinary compre- 
hension to bo called a self-evident axiom, albeit the most fun- 
damental assumption contained in the science. 

^The requisites of an axiom are, first, that it should be a real 
proposition, and not a definition ; and, secondly, that it should 
be indepat I dent of any other principle within the science. 

On the first of these two requirements, we should have to 
rtvject Euclid’s axioms — ‘ Magnitudes that coincide are equal,’ 
and ‘ The whole is greater than its part.’ 

On ilie second requirement, we must reject, — 

The diflerences of equals are equal ; 

If equals be added to unequals, the wholes are unequal ; 

If equals be taken from unequals, the remainders are 
unequal ; 

Doubles of equals or of the same are equal ; 

Halves of equals or of the same are equal ; 

Two straight lines cannot be drawn through the same point, 
and parallel to the same straight line, without coinciding. 

It may be useful to give an explicit statement of these 
truths, but as they are all derivable from other axioms 
(together with Definitions), they should be appended to these 
others, as corollaries or inferences. If, in any instance, we sot 
up a derivative proposition as an axiom, we break down the 
sole boundary between axioms and the propositions or theorems 
constituting the body of a science. 

8. The only two Axioms of Mathematics, properly so 
called, are, the axiom of ‘mediate coincidence,’ and the 
axiom of the ‘ equality of the sums of equals.’ These are 
Inductive truths. 
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The excision of Definitions with their corollaries, and of 
Derivative Propositions, leaves only the two axioms now men- 
tioned — ‘ Things equal to the same thing are equal,’ and ‘ Tlie 
sums of equals are equal.’ These are real, and not essential or 
analytic, propositions: and they are ultimate within the 
science. They are two distinct tests of equality, over and 
above the defining test, immediate coincidence. Prom them, 
together with the definition, all other tests of equality are 
deducible. 

To say that they are Inductive truths, generalizations from 
our experience of the particular facts, is to say that they have 
the same origin as the great mass of our knowledge (not 
deductive). That day and night alternate, that water flows 
downward, that smoke ascends, that plants grow from seed, 
that animals die, that men seek pleasure and eschew pain,— are 
all obtained by a comparison of observed facts ; and this is the 
regular, the usual source of scientific generalities. The burden 
of proof lies upon those that would assign any other source to 
the two axioms named ; some reasons must be given to show 
that they are exceptions to the prevailing rule. 

The chief reasons actually assigned are those already ex- 
amined, their Necessity, and the Inconceivability of their Op- 
posites. As corroborating these, or rather as putting in a 
difl'erent shape the supposed difficulty of referring the axioms 
to experience, it is said that the intensity of our conviction that 
‘ things equal to the same thing are equal ’ is greater than could 
arise from the accumulated comparisons that we have instituted 
on actual things. The considerations that serve to obviate 
what force there is in this objection are the following. 

First, by the law of Belief already explained, every uncon^ 
tradicted experience has, on its side, all the force of our primi- 
tive credulity. The initial believing impetus of the mind errs 
on the side of excess ; and if nothing has happened to check 
it in a particular case, it will be found strong enough for 
anything. 

Secondly, our opportunities of comparing magnitudes are 
numerous and incessant ; they require only the very simplest 
and most accessible instruments. The child, having at com- 
mand, three equal chips of wood, cannot avoid making, in the 
course of an hour, scores of comparisons that exemplify the 
axiom of mediate equality. 

Thirdly, it is usual to remark, on the mathematical axioms 
generally, that the subjects of them — namely, magnitudes and 
forms—are with the greatest possible ease represented in ima- 
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giriation, so that we can make numerous ideal experiments, in 
addition to our comparison of actual things in the concrete. 

9. The Axioms of the Syllogism repose upon experience. 

In the iorm — ‘ Attributes co-existing with the same attri- 
bute, co-exist,’ we have a principle closely resembling Euclid’s 
first axiom of Equality ; the character of the evidence for both 
must/ he the same. Now, so far is this axiom from being an 
absolute and intuitive certainty, that it is erroneous. We may 
illustrate it by a parallel form, ‘ Things in contact with the 
same thing are in contact with one another which is plausible 
but fallacious. 

The dicium de omni et nullo cannot be exempted from the 
criterion of experience. It is not intelligible without much 
familiarity with examples of the generalizing process ; and, as, 
in the case of all other first principles, the same knowledge 
that niftkes it understood, sufii(?es to verily it. 

However expressed, the Axioms of the Syllogism are, in the 
first place, Real Propositions, and not identical statements under 
the so-called Law of Identity, or Self-Consistency. And, in 
the second place, as Real Propositions, they uro not intuitively 
Buggeslcd to the mind; they grow up with our experience, and 
if our belief in them seems to outrun expcauence, the same 
thing happens to all our beliefs, 

10. As regards the Law of Causation, usttally included 
among the so-called a priori elements oi'our knowledge, there 
is a strong ])rimitive tendency to believe it. in a crude form, 
while ex])erience must adapt tliis belief to tlie actual facts. 

We have already seen that the primitive tendency of the 
mind is to believe, until checked, that what is now will continue, 
that what is here is the same every where. Neither experience 
nor any intellectual faculty creates this impetus ; but experi- 
ence arrests and modifies it, till by degrees it adapts itself to 
the r('al occurrences. The headlong impulse is curbed in such 
matters as the surrounding tem})erature, luminosity, and visi- 
ble aiq)earances ; it is left in possession of other matters, as the 
force of gravity. The instinct is important as giving the active 
element of belief ; it is perfectly worthless as a guide to the 
things ]n-oper to be believed. So far as concerns the authority 
or evidence, for causation, experience is paramount over 
instinct ; apart from experience, the infant would for life be- 
lieve that all the water of the globe is of the temperature of its 
first bath. 
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The crude impulse to believe that what is will continue, 
after the shock of many contradictions, is transformed into a 
belief in the uniformity of nature, as represented by the law of 
Causation. 

11. The axiom underlying the axioms of Mathematics, 
and the axiom of the syllogism, is the axiom of the Uni- 
formity of iN'ature. 

The consideration of cause and effect brings us face to face 
with the most fundamental assumption of all human know- 
ledge, expressed by such language as ‘Nature is Uniform' 
‘ the Future will resemble the Past’, ‘ Nature has fixed Laws ’ 
This axiom is the common ground of all inference, whether 
avowedly inductive, or induction disguised under the forms of 
deduction. Without this assumption, experience can prove 
nothing. We may have found, in ten thousand instances, that 
magnitudes coinciding with the same magnitude also coincide 
when applied to one another; so far as these instances go, tlie 
fact is not to be disputed ; the evidence of actual trial is the 
highest we have. But they do not prove that it will happen 
in any untried instance. This must be received without proof ; 
it can repose on nothing more fundamental than itself, if we 
seem to offer any pi-oof for it, we merely beg it in another 
shape. (See ArrENDix D.) 
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A. -CLASSIFICATION OF THE SCIENCES, 

It is here proposed to subjoin a short account of the different 
modes of classifying Science or Knowledge. The subject has 
various logical bearings. The coucaieuatiou of Knowledge is 
in itself a Logic. 

The mode of partitioning Knowledge that first gained atten- 
tion was Bacon’s threefold division into History, Philosophy, 
and Poetry ; in correspondence with the three great inodes 
of intellectual production, or faculties — Memory, Reason, and 
Imagination. History, the product of Memory, deals with in- 
dividual things ; PHILOSOPHY, the product of Reason, compares, 
classifies, and works up these materials ; Poetry, the product of 
Imagination, is the department of fiction, fable, or creation, as 
opposed to the literal rendering of things in History and 
in Philosophy. 

In dividing and sub-dividing these leading departments, 
Bacon displays his usual copiousness. History is divided into 
Natural History and Civil History. Natural History is the col- 
lective matters of fact of the world, laid out under Celestial 
Bodies, Meteors, the Earth, &c. Civil History is Ecclesiastical, 
Literary, Political, with minor sub-divisions. 

Philosophy refers to God, to Nature, and to Man. The first 
head gives Theology. The second is a somewhat crude sylla- 
bus of Mathematics, Natural Philosophy, and Metaphysics. 
The Philosophy of Man is divided and sub-divided in much 
curious detail, but with no logical precision. He speaks of 
man in a three-fold aspect— (1) Man in general, (2) the human 
body, and (3) the human mind. The theoretical and the prac- 
tical aspects of onr knowhalge respecting humanity are indis- 
criminately mixed. 

As a first attempt at panitioning the totality of Literature, 
the scheme of Bacon deserves to be commended. But the 
lines of demarcation are Ibr the most part vague and unsatis- 
factory. The distiiu tion of Individual (as History) and Gene- 
ral (as Philosophy) is Wholly unsuited to a primary division 
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of knowledge ; we cannot divorce the particulars from the 
generalities in the same subject matter. 

The main outline, as regards the three-fold Division, was 
maintained in the classification of D’Alembert, intended for the 
plan of the French ‘Encylopedie’; but with great improvements 
in the sub-divisions. The sub-division of Philosophy, relating 
to 'Nature, is a methodical arrangement of the Mathematical, 
the Physical, and the Biological Sciences, together with the 
more Scientific Arts, as Medicine, Agriculture, and Metallurgy. 

The Natural History department of History includes Meteors, 
Geography, Minerals, Plants, and Animals, very much on the 
scheme of Bacon, with the curious detached addition (also 
after Bacon) of a division for Prodigies, or deviations from the 
usual course of Nature. 

The Science of Man is distributed under the two heads 
Logic and Morals. Logic comprises the arts of Thinking, 
Retention, or Memory, and Communication. Morals is General, 
that is, regards Virtue at large (Ethics) ; or Particular, — 
including Law or Jurisprudence. This is the mode of ap- 
proaching the science of mind that has been embodied in our 
Universities. Excepting in recently founded schools, there is 
no chair for Psychology or the Theoretical Science of Mind ; 
the snbject is left to come under Logic and Moral Philosophy ; 
the Int(h(!ctnal Powei’S being described in the Logic course, 
the Active Powers in Moral Philosophy. 

Thus, in D’Alembert, as well as in Bacon, there is total 
confusion of the Theoretical and the Practical. 

The plan of suhje(!ts in the ‘ Encyclopedia Metropolitana,’ 
(begun to be published in 1815), is worthy of being quoted. 
There are four Divisions in the work. 

The First Division includes PURE SCIENCES, divided 
into Formal — Giummar, Logic, Rhetoric, Mathematics, Meta- 
physics ; and Rkal, Law, Morals, and Theology. 

The Second Division is the ^HXED SCIENCES, — Mechan- 
ics, Hydrostatics, Pneumatics, Optics, Astronomy [constituting 
the larger part of our usual course of Natural Philosophy]. 

The Third Division is the APPLIED SCIENCES, sub- 
divided into Experimental Philosophy— Magnetism, Electricity, 
Heat, Light, Chemistry, Acoustics, Meteorology, Geodesy ; 
Fine Arts ; Useful Arts ; Natural History (with applications 
to Medicine). 

These are the properly scientific divisions ; the other sub- 
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jects are History, Biography, Geography, Lexicography, and 
Miscellaneous iiiformatiou. 

The designations ‘ Pu!’e,’ ‘ Mixed,’ and ‘ Ap}>liecl ’ Sciences 
have characteristic meanings, altliougli not precisely carried 
out in the above scheme. The Pure Sciences are the more 
Abstract and Formal Sciences, not involving t he consideration 
of objects in tlie concrete ; the two leading examples are 
Mathematics and Foi’inal Logic, The Mixed Sciences consider 
the applications of the laws of the Formal Science's to actual 
things. The Applied Sciences, in so far as distiia^t I'rom the 
Mixed Sciences, should be equivalent to the Practical Sciences. 

Dr. Neil Arnott, in his work on ‘ Physics,’ ]>nblislied in 
1828, gave wide publicity to a division mon'. in liarinoTiy with 
our present views. He distributed the leading sciences under 
four heads, representing the four classes of general Laws of 
Nature — namely, iV/v/.v/cs, Ohentisfri/, Life-, anti Mhul. He 
viewed as ])reiiminary and indispensablt! to those, 

being the Science of Qaaiillfi/, or Measure, but nol ii, d(?part- 
ment of natural operiitions, in t.lic same }i,cce[)iation as Physics 
or Chemistry, All the sciences give foundation to Ai'ts. 

In his subsequent treatise, entilled ‘Survey (d Human 
Progress,’ Dr. Arnott brought out more dt;el^ively the distinc- 
tion between Sciences and Arts, and between the Concrete and 
the Abstract De]):irtmeiits of Science. Coneride Science he 
calls the knowledge of Tllil^OS ; and he enuinerules, under this 
head. Astronomy, Geograpliyq Mineralogy, Geology, Bolany, 
Zoology, the History of Man. Seietiee, oi' Pliilosopliy (Ab- 
stract), is the knowledge of PilKNfi.MENA, and compristts the four 
fundamental de])aj-tnients — Physics,Ghernistry, Biology, Mental 
Science. The Airrs are classihed as l\lechanical, Chemical, 
Physiological, and Mental. 


The work of Auguste Comte, entitled ‘ Cours de Philosopbie 
Positive ’ (1830-42), is both a classifieation ol the sci(‘uces as a 
whole, and a minute sub-division of each, according to certain 
fundamental principles. 

He first draws tlie primary distinction between the Abstract 
and the Concrete Sciences, which he fully illustrates. The 
Abstract Sciences, being the fundamental or (ie[)artuiental 
branches of Knowledge, are susceptible of an orderly classifica- 
tion on the principles of Generality, Simplicity, and Independ- 
ence. 

Accordingly, he conrtnences with Mathematics, whose truths 
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are tbe most general of all, and wholly independent of the 
truths of any other science, while all other sciences depend 
upon it. Its sub-divisions are, the more abstract portion called 
Number, including Arithmetic and Algebra, and the applica* 
tions of these to Space (Geometry), and to Motion (Rational 
Mechanics), 

His second science is Astronomy, which is the embodiment 
of the Law of Gravitation. It receives this position because 
the carrying out of gravity requires Mathematics alone, while 
the ])henomenon of gravity is a prelude to Physics. 

Then come, in order, Physics, Chemistry, Biology, and 
Sociology, whose mutual position and interior arrangements 
are governed by the same ideas of growing dependence and 
complexity, and decreasing generality. 

In addition to the singling out of Astronomy as a leading 
science, Comte’s arrangement has these two farther peculiari- 
ties, namely, the omission of Psychology, as a separate depitrt- 
mental science, (it being appended to Biology, under ‘ Cerebral 
Functions,’) and the inclusion of Sociology, or the Science of 
Society, as a fundamental department. 

Mr. Herbert Spencer, in his recent work entitled ‘ The 
Classification of the Sciences,’ has criticised the scheme of 
Comte, and propounded one of his own, which he has devel- 
oped with circumstantial minuteness. He deals exclusively 
with the Theoretical sciences, 

Mr. Spencer’s fundamental idea is the important distinction 
of Abstract and Concrete, which he expresses in a variety of 
forms ; it is the distinction betwc'cn the Relations of pheno- 
mena and the Phenomena themselves, between the Analytical 
and Synthetical ; it is the separation of one or a few sequences 
from the total plexus of sequences ; the wholly or partially 
idsal as contrasted with the real. 

Not content, however, with a simple binary division accord- 
ing to this leading contrast, Mr. Spencer proposes a three-fold 
divisiim, by interpolating between the extremes a middle class 
partly Abstract and partly Concrete, to be termed Abstract- 
Concrete. The tliree classes are ABvSTRACT, Abstract-Concrete, 
and Concrete, The only way that this is competent is to sub- 
divide the Abstract, according to degrees of Abstractness. 
‘ Concrete ’ has no degrees ; it means the phenomena taken in 
their full totality, or individuality, — Stars, Mountains, Mine- 
rals, Plants, Animals; and there can be but one way of giving 
these totals, one mode of concretimess. ' There may, however, 
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be various degrees of the analytic separation — more or less 
abstract relations indicated ; quantity and form are more ab- 
stract than weight, hardness, colour, life. 

The Abstract Sciences by pre-eminence, are those that deal 
with the most abstract of all relations — Space and Time. 
Without affirming that Space and Time are intrinsically mere 
forms, conceived by us without any particular tilings extendeil 
and enduring, Mr. Spencer holds that they have acquired this 
charaojter by hereditary transmission, and that wo do actually 
posseiH tlieni in their empty condition, or apart from any con- 
crete embodiments. Hence, whatever relations subsist with 
reference to these great conceptions, are the most abstract that 
the mind can possibly entertain ; they are pure and proper ab- 
stractions ; their hold of the concrete world has been almost, 
if not altogether, severed. Space is the abstract of all rela- 
tions of co-existence. Time is the abstract of all relations of 
sequence. Now there are two sciences thiit are occupied with 
these abstract relations of co-existence and of seipience — Lfxjic 
and Mathematics; which accordingly form a class by them- 
selves, being removed from the next class by a widen’ interval 
than separates the members of that class from one another. 

Proceeding from the Idank Forms of existence, to Existences 
themselves, from tlio relations of phenomena, to the phenotnenay 
we find two divisions, having different aspects, aims, and 
methods. In fact, we have the distinction of Abstract and 
Concrete carried out, without the same absolute divorce as in 
the previous class. Mr. .Spemior illustrates the distinctior 
thus: — Every phenomenon is a rnanifeslation of force, usually 
a combination or complication of forces (tlie course ol a pro- 
jectile dejiends upon at least three forces). We may study the 
forces either in separation, or in condiination — tln^ factors or 
the product. On the one hand, neglecting all the incidents ol 
special cases (say of falling bodies), we may aim at educing 
the laws of the common force (gravity) wiien it is uninter- 
fered with. On the otlior hand, given all the incidents of a 
phenomenon (as a river), we may seek to interpret the entire 
phenomenon, as a product of the several forces simultaneously 
in action. The truths reached through the first kind of en- 
quiry, though concrete inasmucli as they have actual exisi- 
ences for their subject-matter, are abstract as referring to the 
modes of existence aqjart from one another . 

Mr. Spencer thinks it proper to point out farther that the 
abstract must not be confounded with the ijeneral Each has 
its peculiar signitication ; ‘abstract’ means detachment from 
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particulars ; ‘ general ’ means manifestation in numerous cases. 
The law of unifoim rectilineal motion is abstract ; but it is 
never realized in any particulars, consequently it is not gene- 
ral ; while rotation on an axis is very general. Accordingly, 
he disapproves of Comte’s expression ‘ decrc'asing generality,’ 
as belonging to the phenomena of the successiv'e sciences 
— MatheniaticB, Physics, Ac. This criticism indicates a point 
W(^rth noting, but as regards Comte’s remark it might easily 
be evailecl. Tlnn’o can be no abstraction without a prior 
gcneraJizntion ; the abstract law of rectilinear motion, is a 
generalization of the very highest order stating what would 
happcm in every case when a body is projected into space and 
left to itself. The other kind of' generality is something more 
special and conende, in fact, much less of a generality than' 
this grent jirirnary law. 

Tlie Sciences, tlum, that treat of the forces of phenomena, as 
analyzed and liandled in sepai'ation, are the Abstioact-OoncIvETE 
Sciences; as Mechanics, I’liysics, Chemistry. The sciences 
that view })henomena in tluhr aggregate, or their full actuality, 
are Concrete Sciences ; such are Astronomy, Geology, Biology, 
Psychology, ttiociology, Ac. 

A few words now as to the more precise definitions and 
divisions of the h'ltding departments, on which hang various 
points of logiciil iniei'cst. 

Abstkact SofEN'CE considers, first, what is common to all 
Relations, and next, what is common to each order of Relations. 
Between each kind of phenonumon and certain other kinds of 
phenomena, llit'ri* exist nniform relations. It is a universal 
abstract truiii — that there is an unchanging order among 
things ill Space and in Time. This is the most abstract truth 
of all, the subject -mat ter of tlu; liigliest division of Abstract 
Science, It has sub-divisions. First, and next in abstractness, 
are the connexions of things in Space and Time, irrespective 
of the things conneeted. This is the subject-matter of L<>yi(\ 
where the nature and amounts of terms related are not 
considered, but only the relations themselves. The other sub- 
division takes in Qaantity or amount, without any farther 
qualities. This is Matiieniatics, which is a statement of laws of 
quantity apiart, from any real things, that is, as occupying 
Space and Time. Tliis statement is made upon certain ultimate 
units occupying definite positions in Space and in Time, The 
divisions of klathematics follow according as the units are 
simply separate, or according as they are both separate and 
equal ; the one gives birth to an indefinite Calculus (applied 
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in Statistics), the other to the Definite Calculus, whoso sub- 
divisions are Arithmetic^ Algebra, and the Calculus of Operas 
tions. When the computation ol' units relers to occupation of 
Space, the subject is Geomefnj. Wluui Tinm is introduced, we 
have Kinematics and the Geomefnj <f Mol inn. 

So much for the sciences of pure Abstraction. The second 
class, the Abstract- Concrete, are occupied with the camera] 
laws of Motion, Matter, and Force, in their dis{'ntaiio-lunieiit 
from the concrete phenomena, where they ro-tict upon, aii<l 
modify one another. In Mechanics, for example, whi(di is one 
of the sub-divisions, the laws of motion are ('xprc'sst'd without 
reference to friction and resistance of the medium (r^). 8o in 
Chemistry, another sub-division, the hiws jirc viewtul upon 
substances absolutely pure, such as Nature rarely supplies. 

The partition of this group is conducted on the sa-iiu^ prin- 
ciple as in the former group. A distinction is drawn bcl^v('(,■n 
Force considered apart from Us modes, and Force considcriHl 
inider each of Us 'mules, — a more abstract, a,nd a- less abstract/ 
department. The first part contains a staUmiciit of the Laws 
of Force, as deduciblo from the finidamental pi'inciple of the 
Persistence of Force, togtd.licr with tin; theoiHuns of the Com- 
position and Resolution of Forces. The second ])art com])riseH 
Molar Mecl/u'iiics or Molar Forces (Statics, Hydrostatics, 
Dynamics, Hydrodynamics), and Molrenlar Meeltawes — irudud- 
ing the proptjrties and states of matter (Physujal), and Chemis- 
try ; together with I bait, Light, .Electricity, and Magnetism. 
[The arrangement is a (piestionable one, in so iar as Ciiemistry 
is interposed between the Pliysical propejrties a,nd states ot 
bodies, and the agencies — named Heat, Jjight, Ac-]. 

The division of Abstract-Concrete Science is thus co-exten- 
sive with what we have formerly termed Inorgainc Physi(;s. 

The third great group, the Concrete Sciences, as rej)e!it('dly 
stated, embrace the totalities of phenomena. Astronomy is 
placed in this group. The meaning is, that the astronomer 
does not stop short after generalizing the laws of planetary 
movement, such as they would be it there existed only one 
planet ; he solves this abstract concrete jjroblem, as o, step to- 
wards solving the concrete problem ot the planetary movements 
as affecting one another. The ‘ theory ot the Moon means 
an interpretation of the Moon’s motions, not as didcrmined 
simply by centripetal and centrifugal forces, but as {)erpetu:dly 
modified by gravitation towards the Earth s equatorial protu- 
berance, towards the Sun, and even towards Venus— -torcea 
daily varving in thein amounts and combinations. So the 
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Let us consider how the case stands with Astronomy. This 
science, since Newton’s time, is avowedly based on Theoretical 
Mechanics. Newton, in the First Book of the Principia, which 
may he pronounced Abstract Mechanics of the purest type, 
went far beyond M r. Spencer’s limits to an Abstract- Concrete 
Science. These limits, indeed, are not a little arbitrary. We 
can suppose a science to confine itself solely to the ‘ factors,’ or 
the sef)arated elements, and never, on any occasion, to combine 
two into a composite third. This position is intelligible, and 
possibly defensible. For example, in Astronomy, the Law of 
Persistence of Motion in a straight line might be discussed in 
pure ideal separation ; and so, the Law of Gravity might be 
discussed ill e([ually pure separation — both under the Abstract- 
Concrete department of Meclianics. It might then be reserved 
to a concrete d('paH,mciit to unite these in the explanation of a 
projectile or of a jilanet. Such, however, is not Mr. Spencer’s 
boundary line. He allows Theoretical Mechanics to make this 
particular combination, and to arrive at the laws of planetary 
movement, in the case of a siuyle planet. What he does not 
allow is, to procet'd to the case of two planets, mutually dis- 
turbing one another, or a planet and a satellite, commonly 
called the ‘ jn’oblem of the Three Bodies.' This problem is 
not to be touched in Theoretical Mechanics, but to be remanded 
to the ConcreU! Science of Astronomy. Yet, if we are allowed 
to combine the two factors^-pi-ojectile motion and gravity to 
one centre — why may we not take in an additional factor, a 
second gravitating body? The difference is not between 
single factors and their combination, but between two grades of 
combination. 

In point of fact, such a line is never drawn. Newton, in the 
First Book of the Pinicipia, took up the 23robleni of the 
Three Bodies, as applied to the Moon, and worked it to ex- 
haustion. So writers on Theoretical Mechanics continue to 
include the Three Bodies, Pi-ecession, and the Tides. Nor is 
any reason a])})arent for making the break that Mr. Spencer 
suggests. Increasing complicacy of deduction and calculation 
attends the inclusion of new factors, but this special difficulty 
is not supj^osi*'^ to take the subject out of an abstract depart- 
ment and to insert it in some concrete department. 

Again, Mr. ^J)encer remarks that in works on Mechanics, 
the laws of motion are expressed wdthout reference to friction 
and resistance of the medium. Turning to ‘Thomson and 
Tait’s Mechanics,’ we find the Laws of Friction introduced, 
with a reservation of the purely Experimental results to the 
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department called Properties of Matier. In Newton’s Second 
Book, and in all works of similar compass, the opei'ution of a 
Besisting Medium is handled. 

The law of the radiation of light (the inverse scpiare of the 
distance) is said by Mr. Spencer to bo Abstniet-Concrote, 
while the disturbing changes in the medium :ii‘e not to 
be mentioned except in a Conci’ete Science of ()})tics. We 
need not remark that such a separate handling is unknown to 
science. 

Mr. Spencer’s illustrations from Chemistry are esp(‘(!ially at 
variance with usage, while it is dillicult to reconcile them 
with reason. Chemistry is an Abstract-C'Onci ( te Science. 
What does this mean? Tiie reply is, the chemist is never 
satisfied with the crude substances of nature, but lii-st purities 
them, and ascertains the properties in the pure state. This, of 
coui’se, is a necessary precaution. But if the insinuation be, 
that Chemistry does not give, or ougiit not to give, the pro- 
perties of any ira)iuro substance, or any alloy or mixture, 
the iiict is (|uite diflbrent. Every cliemical writer ih'serdies all 
the jirevniiing species of carbon, including pure ;unl impure 
kinds; tile same with iron, and with every suhstanee found in 
imjiortant variet^ies. Why should it be otherwise ? There is no 
dereliction of logical principles in staling the pnpertics of 
the iron ores, in connexion with iron. Thesairu^ thing may be 
repeated in iVIineralogy, but is not out of' phuamn t hieinistry. 
Again, no writer on Chemistry ever omits to dr.sm ihe the 
Atmosphere, wliicli is the actual or concrete comhination of 
Oxygon, Nitrogen, Ac. 

It nniy be noticed in addition that a subshince j/un'jird is 
obviously not a substance in tbe abstract. Virgin gold, and 
the purest diamond are still objects in the conerete. 

These remarks on Chemistry pave the way lor the conside- 
ration of the place assigned to Biology among the Concrete 
Sciences. Now, Biology is a science of increasing com[)lica- 
tion ; living bodies are subjected to all the Physical and 
Chemical Laws, and to Biological Laws in addition : so that a 
rose is a more complicated object than a diamond. But the 
objects of Chemistry and the objects of Biology are (apially 
ooncrete, so far as they go; tlie simple bodies ol chemistry, 
and their several compounds, are viewed by the^ Chemist as 
concrete wholes, and are described by him, not with relerence 
to one factor, but to all their factors. The isolation of the one 
property, named Chemical combination, which would be an 
abstract handling of bodies in the chemical point of view, 
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most be considered to be impracticable; at all events it is 
never done. We may doubt whether anything would be gained 
by attempting it. But, whatever abstractive operation of this 
kind is possible in Chemistry, might be repeated in Biology ; 
there might be general laws — isolated factors — of life, as well 
as of inorganic matter. If so, to place one of these two leading 
departments among Abstract Concrete Sciences, and the other 
among the proper Concrete departments is to make a dis- 
tinction without sufficient difference. 

Nor is it possible to justify the placing of Psychology wholly 
among Concrete Sciences. It is a highly analytic science, as 
Mr. Spencer thoroughly knows. The totality of mind is sepa- 
rated into factors, each discussed in isolation, befoi’e they are 
brought together. There arc many strictly abstract discussions 
to show the difference between the effect of a motive (as selhsb- 
ness) acting in ideal purity or separation, and the same motive, 
combined with many others, in the concrete human being. 
But the force of the remark would appear to be dissipated if 
all the laws of Psychology are to be considered as expressions 
of the concrete hicts of mind. 

A separation may be temporarily made between the purely 
theoretical and deductive treatment of a science, and the ex- 
perimental treatment. In Theoretical Mechanics, (as Hydro- 
Dynamics), the laws of a resisting medium may be inferred 
and computed from primary assumptions as to the nature of 
fluid particles ; while, on the other hand, the subject may be 
investigated by experiments, as in gunnery. But the science 
is not completely presented unless both are taken account of 
together : the theoretical deductions have to be confronted, 
checked and verified, by the experimental results, in order to 
have any standing as laws of the department. 

Yet another method is possible. A subject, as, for example, 
Astronomy, may be exhaustively handled in a separate treatise ; 
wherein there shall be brought together from every department 
whatever bears upon the celestial bodies. This would be a 
highly widred department, yet not, on that account, a strictly 
concrete science. It would be full of the most abstract discus- 
sions , witness the ‘ Mechanique Celeste ' of Laplace. It would 
draw contributions from various sciences, besides its parent 
science. Mechanics ; it would introduce Optics, Heat, Magnet- 
ism, and Chemistry; yet it would not treat the heavenly 
bodies as Minerals are treated in Mineralogy, or Plants in 
Botany. It would have many practical bearings ; in fact, it 
would have considerable claims to be a Practical Science. Any 
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scientific department exhaustively treated would eschew purity, 
and draw contributions from many sources. 

Thus, it appears that Mr. Spencer, in abandoning tlu? usual 
partition of the sciences, into the departmental or fundamental 
sciences, on the one hand, and the concrete or derived on the 
other, has abandoned the more real distinction in search of a 
fanciful and untenable boundary line of the Abstract and the 
Concrete. We see reason still to abide by the old specification 
of the Concrete Sciences, typified by Mineralogy, Boiany, 
Zoology, G-eology, &c. These sciences have marks peculiar to 
themselves ; they are the clmsiflcaiory and the descriptive 
sciences. They embrace large collections of individual things, 
which have to be classified, and to be described as concrete 
wholes. Moreover, they contain no ni'W fundamental operation 
of nature ; every variety of natural agent has been previously 
exhausted in the departmental sciences — Mathematics, Physics, 
Chemistry, Biology, Psychology. 

B. — THE PROVINCE OF LOGIC. 

It is contended by some logicians that the Province of Logic 
is Formal Reasoning and Thinking ; by wliich they mean 
mainly the Syllogism, and what is subsidiary thereto. They 
would exclude everything that refers to the Mattiu-, that is to 
say — Induction, and the greater part of Definition and Classifi- 
cation. 

We have, however, just grounds to comjilain that the dis- 
tinction of Form and Mattkk is too vague and unsteady to con- 
stitute a clear line of demarcation between the two dejiartments 
of Evidence — Deductive and Inductive. It will be expedient 
for us, therefore, to ascertain what precise meanings, if any, 
can be assigned to these phrases. 

Perhaps the most thorough and consecutive account of the 
severance of Formal Logic from Mfiterial Logic is that con- 
tained in the Introduction to Mansel’s edition of Aldrich. In 
that work, the author adduces every consideration that is of 
any avail in widening the distinction in question. 

Adverting to the first question raised in the definition of 
Logic, namely, whether it be a Science or an Art whether it 
is principally theoretical or princij>ally practical Mr. Marisel 
holds that, in its essence, it is speculative or theoretical, and, 
in its accidents, practical. There would be a body of prin- 
ciples or laws, although no one cared to apply them to the 
discipline of the mind, or to the improvement of the thinking 
faculties. . 
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Nevertheless, the science is susceptible of application to 
practice ; it may be brought to bear on our intellectual pro- 
cesses. Such is its scope as expressed in the second part of 
Whately’s definition— the of Bsasonmg ; which definition, 
however, as regards the word ‘ Reasoning,’ Mr. Mansel, in 
common with Hamilton and Mill, objects to as narrowing the 
province too much. Even as a Formal Science, Logic in- 
cludes the processes named Apprehension and Judgment, and 
these not as mere aids to Reasoning, but as independent acts 
of thought. Accordingly, Mansel agrees with Hamilton in 
substituting for ‘ Reasoning,' with suitable qualifications, the 
larger term ‘ Thought.’ 

He then proceeds to lay oat the distinction between the 
Form and the Matter of tlie thought. His first indication of 
the difference is to this effect: — Thought may violate its own laio.% 
and so destroy itself; something may be set up that turns out 
wholly uvfhinkahle. On the other hand, a Thought may be per- 
fiictly consistent with itself, but at variance with facts of 
G,<‘pcriencs ; which, although quite thinkable, would be erapiri- 
eully illegitimate, or unreal. [This is the distinction between 
Self-Consistency— Immediate or Equivalent statements, and 
Inductive or matter-of-fact certainty]. 

The next remark is that there must be material data in order 
to thought of any kind, even formal thought; there must be 
concrete experience of things external and things internal, in 
order to understand even a syllogism. But the materials being 
given, there is a vital diffiu'ence between two modes of using 
them. The distinction of J^reseviaihe and liepresp.niative thought 
is an aid here ; the distinction between the individual conei-cte 
thiiigs—a building, a man, a star, and the generalities or con- 
cepts — height, figure, brightness, which we may form by the 
comparison of the concrete objects. The consideration of the 
Matter is the refei’ence to the individual things ; the considera- 
tion of the Form is the general concept, or representative 
thought. [Ho far we have the ordinary distinction between 
Concrete and Abstract, only it is apparently pushed to a kind 
of Conceptualism ; there being implied that the concept, or 
notion, is something more than an agreement among individuals. 
If it be true that a notion is unthinkable, except as one or 
more individuals, the ‘ Form ’ is still ‘ Matter,’ only in a some- 
what different arrangement]. 

But farther, the thinkhig process may be distinguished as 
material or formal. It is formal when the matter given is 
BujOficient for the product derived, with no other addition but 
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the act of thinking. It is viaterml when the data are insuffi- 
cient, and the niind lias to take in more niatter, in the act of 
thinking. Given the attributes, A, B, C, we ciin think them 
as co-existing in an object, without any fresh ajtpeiil to facts; 
which informal conceiving. [This is quite intelligible too ; all 
the operations of Arithmetic are formal in this sense ; we pro- 
nounce six times four to be twenty four, without an appeal to 
pebbles or coins, or any real objects. We have put together 
from primary realities a machinery that can operate independ- 
ently of the realities]. 

As conditions of formal conceiving, are laid down the laws 
of Contradiction and Identity. We must not introduce Con- 
tradicto7’y attributes — A and not-A. The author is a little 
more obscure as regards the condition of Identity. Thought, 
he says, is representative of all possible objects ; but Intuition 
(cognition of the individual, as opposed to Thought, or the 
geiKiral) must be conscious of dillerences ; ev(‘ry object of 
intuition is marked off, limited, and individualized ; it is itself 
and no other. To this circurn.stance corresponds the Law of 
Identity, ‘ A is A ’ ; ‘every object of thought is conceived as 
itself.’ A somewhat novel rendering of that welbktiown Law 
of Thought. 

These laws are the key to logical concchlng (Conceplion is 
the first logical product). Next, as to formal jiiAljiiig, or the 
forming of Judgments. Affirmation takes place when one 
concept is contained in another; Negation, when one contra- 
dicts another. Here, too, are involved the laws of Identity 
and Contradiction. 

Finally, as to reasoning. This is formal when the givim 
judgments are connected by a middle term, utuler such condi- 
tions of quantity and quality tliat the mere act, nj llumglU 
necessarily elicits the conclusion. If there be I’equinid any 
addition to the data, the consequence is material. Formiil 
Mediate rensnning, no less than Immediate inference, is achieved 
through the laws of Identity (for affirmative , syllogisms), ami 
of Contradiction (for negative syllogisms). In the immediate 
inferences of Opposition [Obversion] and Convei-sion, there is 
a further demand for the subordinate law of Lxcluded Middle. 

Thus, then, if a thought professes to be based on fonrial 
grounds, to be guaranteed by the laws of thought iilone, its 
pretensions can be adjudicated on by Logic ; if it professes to 
rest on sensible experience, or on suppressed premises, it must 
come before another trijjunal. 

It is, of course, open, the author remarks, for any innovator 
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to propose an extension of boundaries, by the inclusion of the 
Matter of propositions ; but he does so in the teeth of Kant’s 
demonstration, that a criterion of material truth is not only 
impossible,^ hit self -contradictory. Moreover, the attempt to 
enlarjnre the field renders impossihh the assigning of any definite 
field whatever. 

We are interested to know in what way Mr. Mansel makes 
good these very strong allegations. Tlie steps are these. 

(1) The Aristotelian or Formal Logic seeks the laws whereby 
the mind thudcs ; the Baconian seeks the laws whereby the 
phenomena of outward things tah; place; that is to say the one 
refers to mind, the ego^ the other to matter, the object, or nou- 
ego. Consequently, the one enquiry is the interrogation of 
self-consciousness, the other is an examination of external 
nature. 

Such is Mr. Mansel’s first position. Tt seems to involve some 
confusion of ideas. We strongly doubt whether the contrast of 
Formal Logic and Inductive Logic can be reduced under the 
contrast of Subject and Object, or Mind and ]\Iatter. 

For one thing, the study of Mind, or Psychology, is, in 
modern times, universally considered to be properly Inductive. 
How can we reach the important laws of Mind — such as llela- 
tivity, Association of Ideas, the operation of the Feelings, and 
the Will — except by observation and induction of the facts of 
self-consciousness, occasionally aided by external indications. 

Again, the laws of Thought, called Identity, Contiudiction, 
and Excluded Middle, apply alike to the outer woild and to 
the mind. If so, they may be gathered from either source. 
Probably, however, the supposition is that these laws are got 
at without investigation ; that they work themselves out with- 
out being expressly studied. We unconsciously and irresist il)ly 
declare that the same thing is not at the same instant white 
and black ; just as we walk without thinking how we walk. 

These invincible tendencies of the mind, if such there be, are 
no doubt facts of our mental nature : but so is our belief that 
Nature is uniform, or that every effect must have a cause ; on 
which reposes all Inductive investigation. In both cases, the 
mind is the instrument, although the material may be some- 
times mental phenomena and sometimes phenomena of the 
outer world. Deduction and Induction have equally their seat 
in laws of the thinking mind; and have equally, for their 
field of operation, both mind and matter. 

(2) The next position is this — The Aristotelian laws are laws 
of thought as it ought to he ; the Baconian laws are laws of 
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nature as it is. The author adds, as explanatory and synonym- 
ous statements, what seems to involve a new and distinct idea, 
namely, that the one rest on their own evidence, the other on 
the evidence of the facts concerned. 

To this we may reply that ‘thought as it ought to be ’is 
certainly not confined to Formal Reasoning. Wherever we 
think wrong, and have to be put right, we are in the domain 
ot thought as it ought to be.’ Lord Bacon’s inductive logic 
professed to substitute right tldnking for wrong. We commit 
fallacies of Deduction and of Induction ec^ually ; and it Logic 
does not put us right upon both, it must be for some other rea- 
son than the one now assigned. 

The addendum given, professedly to explain the above posi- 
tion, namely — that the Aristotelian laws are self-evident, and 
irreversible in thought, while the Baconian laws are inductions 
from facts and contingent or revei’sible — is merely a re-state- 
ment of the general thesis as between self-evident or necessary 
truth, and inductive or contingent truth. 

(3) The third position is that the Aristotelian Logic pro- 
ceeds from the law to the fads, constructing types or genera- 
lities, and rejecting what does not conform thereto; while in 
the Baconian Logic, the pi’occdure is from the facts to the la^u, 
rejecting every law that does not account for the facts. This 
is a direct opposition of Method. 

Now, we may readily grant this position. Bub what is its 
bearing on the question in dis[)ute The methods are dillbrent, 
but both are methods of arriving at timth ; both may be alike 
in want of precautions, and if so, both may, so far as appears, 
equally receive attention from the logician. 

(4) The fourth position is perhaps the irH)st remarkable. 
It is this : Law, in the Aristotelian system, implies a cunscmis- 
ness of obligation; whereas, in the Baconian .system. Law 
means only imiform segue ace. 

Here is that confusion of thought, so well pointed out by 
John Austin, in connexion with the terra ‘ Law,’ whereby 
there is introduced into the order of natural phenomena the 
notion of authority and obedience. Law, as regards the order 
of nature, whether in mind or matter, is })urely figurative ; it 
is applicable mendy as expre.^^sing uul/ormUij of sequence; the 
Ethical and Political delinitioii— a rule set by intelligent 
superiors to intelligent inferiors, accompanied by the infliction 
of pain on neglect — cannot be transferred to the sequences of 
nature, whether mental or material ; the afiplication to these 
contains only the single incident of law — uniformity. There 
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can be no moral right or wrong in Logic, except only in so far 
as we are all morally bound to seek the truth, an obligation 
extending equally to truth Deductive and to truth Inductive. 

(5) A fifth position maintained by the autlioi* is, that, m the 
field of Thought, the cause is the conscious self ; the effects, the 
thoughts produced by that self, through its own power, and 
under its own laws. To which we may reply, that both causes 
and effects are equally self, equally mental, but nut thereby 
radically contrasted, in manner of investigation, with external 
nature. Cause and effect in mind must be discovered induct- 
ively, if at all. Should the sequences be very proud ueiit, little 
attention may suffice for their discovery ; but that does not 
alter the method of proceeding. 

So much is Mr. Mansel cari'ied away by the application of 
the term Law, in its Ethical sense, to the process of thinking, 
that he censures Mr. Mill for apjdying ‘ phy.sieaJ causation ’ 
(meaning unitbrmity of sequence, ascertained by induction) to 
the moral and intellectual world ; as if there ever was any 
other mode of discovering the lacts and laws of mind than tlie 
same processes, observation, and generalization, that apply to 
the material world. In short, he brings us round by a series 
of verbal ambiguities to the question of Eree-Will and Neces- 
sity, which becomes thus a principal turning-point ol‘ the 
controversy as to whether Logic should, or sliould not, be 
confined to Deduction. 

The combined force of these five posilions does not appear 
to establish either of the two allegalions, namely (1) that a, 
criterion of material truth is not only impossible, but self- 
contradictory, or (2) that to enlarge tlie field of jjogic, is to 
assign it no definite field. We shall not here attempt a direct 
reply to the first, inasmuch as the exact basis of inductive 
truth will be fully considered in another place. (Appendix D.) 
The second allegation is a challenge to assign a definite boun- 
dary to Logic, while over-stepping the limits of the Formal 
Logic. 

Mr. Mansel puts so much more stress on the Theoretical 
than on the Practical side of Logic, that he would not be satis- 
fied with a reply based on the practical side. Lot us enquire, 
then, whether a Theoretical Logic, embracing Induction, could 
be laid out and so circumscribed as not to be confused with 
any other scientific department, such, for example, as Mathe- 
matics, Physics, or Psychology. 

In the Introduction, we have indicated a field of Theoretical 
Logic, according to the larger meaning ot' the Province ; and 
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in Appendix A, we have given Mr. Spencer’s survey of the 
field in the same larger meaning. In summary, we may repeat 
the topics. 

I. The Laws of Consistency, or Equivalence of Propositions, 
commonly understood as the Laws of Thouglit. These give 
necessary (in the sense of analytic) inierences. They also 
give, in the view of Hamilton and Mansel, the basis of the 
Syllogism. 

II. The Laws of Deductive or Mediate Inference, as repre- 
sented by the Dictum de omni et mdlo. This we hold to be 
more than mere Self-consistency, or E(piivalence. It might be 
called Mediate Consistencij^ the consistency of a conclusion with 
two conjoint premises, as contrasted with the consisiency of 
an equivalent transmutation of a single ])roposition. Mr. 
Mansel would hold that this consistency is necessitated and 
self-evident ; and such an impression is not uncommon with 
thinki'rs generally. In opposiiion to that view, we have con- 
tended that nothing less than the induction of material in- 
stances would justify the conclusion. 

III. The Law of the Unieuicmity of Eature, which is the 
basis of all material truth, and of all induction; consequently 
the basis of the syllogistic axiom of rncdiute consistency. The 
consideration of this law may well precede the ordinary sciences, 
for it is an assumption running through them all. It may, there- 
fore, receive its first announcement iti the science that deals 
with the criteria of all truth, namely, the se{)arate science of 
Logic. It is followed out into a series of formulae, known as 
the Inductive Canons, which, in their own sphere, may be com- 
pared with the syllogistic forms, in the Deductive sphere. 

Now, it seems to us, that a science may be constructed so as 
to include the Laws and EorrnulaM)! ImnuHliate C(msistency, 
Mediate Consistency, and Ccneral Uriiforniity, without trans- 
gressing the sphere of any other sciimce. It need not run into 
Mathematics, the kindred Formal Science; it need not trespass 
on the Physical Sciences, merely b(‘c:iuso it considei’s the pos- 
tuhite necessary to them all, that is, UniformiLy ; it need not 
run into Psychology, although it derives from that science the 
explanation of the ultimate nature of Knowledge, as Dillerence 
and Agreement. And there does not appear to be any other 
conterminous region. 

But we cannot concede to Mr. Mansel that Logic is essen- 
tially, or in the main, a theoretical science, and only incident- 
ally practical. We contend that the science would never have 
been called into existence, but for its supposed practical utility. 
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Indeed, the same might be said of its splendid giant brother, 
Mathematics. However agreeable and recreative to some 
minds maj be the contemplation of this great creation of ages, 
yet, but for the necessities and difficulties of measurement, it 
would never have been heard of. Mr. Mansel supposes a race 
of intelligent beings, subject to the same laws of thought as 
we are now, but incapable of transgressing these laws ; and 
declares that in the presence of such a race, the Logic of the 
Formal Concept, Judgment, and Syllogism, would remain the 
same. Unfortunately even for the illustration, there is a 
fallacy of Relativity in the very statement of the case. To a 
being that never committed an error, truth and error would 
be alike unmeaning; to a|)preciate the valid moods of the 
syllogism, as contrasted with tlie invalid, such a being would 
have tirst to be told of an erring race, capable of confounding 
the two. Only after Adam fell did he know good and evil ; 

^ only by committing fallacies is any one competent to under- 
stand Logic. 

Postponing for a little the enquiry into the practical utility 
of the Inductive extensions of Logic, we shall advert more 
particularly to the distinction of Form and Matter, on which 
so much stress is laid in the present dispute. To some Formal 
Logicians tiie distinction does not appear in all respects satis- 
factory. Thus, Dr. Thomson (Outline of the Laws of Thought, 
§ Ih) remarks : — ‘ The philosophic value ()f the terms matter 
and form is greatly reduced by the confusion which seems in- 
variably to follow their extensive use. Whilst one writer ex- 
plains form as ‘the mode of knowing’ an object, another puts 
it fur ‘ distinctive part,’ which has to do with the being or 
nature of the thing rather than with our knowledge of it; 
wlu'i'e it means ‘shape’ in one place, which is often a mere 
accident, in another it means ‘essence;’ so that it may be 
broil'; lit to stand for nearly opposite things. I will add, that 
probably there is no idea which these terms represent that 
cannot be eonveniently expressed by others, less open to con- 
fusion,’ 

• Mr. De Morgan says: — ‘When it shall be clearly pointed 
out, by definite precept and sufficiently copious example, what 
the Indicia, ns really mean by tlie distinction of form and matter, 
I may be able to deal witli the question more definitely than 
I can do at this time.’ (Oaiubridge Transactions, vol. X Part 
II. p. 8.) Again, ‘ The truth is, the mathematician as yet, is 
the only consistent handler of the distinction, about which, 
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nevertheless, he thinks very little. The distinction of form 
and matter is more in the theory of the logician than in his 
practice ; more in the practice of the mathematician than in 
his theory.’ (Syllabus, p. 48). 

Hamilton illustrates Formal Truth in Mathematics thus : — 
^ To the notions of Space and Time, the existence or non- 
existence of matter is indili’ereiit. If matter had no existence, 
nay, if space and time existed only in our minds, mathematicB 
would be still true ; but their truth would be of a purely 
formal or ideal character, — would furnish us with no know- 
ledge of objective realities.’ (Logic II, p. Od). But, in another 
place, he quotes, with af'probation, from Fsser, a passage to 
the effect that truth consists not in any absolute harmony of 
thought, but in the correspondence of our thoughts with their 
objects. ‘ The distinction of formal and material truth is thus 
not only unsound in itself, but o[)})osed to the notion of truth 
universally held, and embodied in all languages.’ (Logic I. 
106). And again (Reid’s works, p. 687), ho remarks of 
Reid’s criticism on the Predicables, that Reid, like our British 
philosophers in general, was unaware of the ditlereiiee between 
the Lofjical or Formal, and tlie Meltipliiisical oi* Real. The 
Predicables are forms or modes of predication, and not Utlngi 
predicated : in the language of the schools, second notions, not 
first. ’ 

Let us adopt Mr. de Morgan’s suggestion, and refer to 
Mathematics for examples of Form, in the opposition to Matter. 
In so doing, however, we are merely taking up an old subject 
under a new name. In Mathematics, we have the most com- 
plete development of reasoning by Symbols, calltal also Abstract 
reasoning. There will be other opportunities for examining 
the special processes of Mathematics (Louie of tuk Sciences, 
Mathematics)- For the jiresent, let us note wliat bears upon 
the question before us. The abstractions of Mathematics, like 
all other abstractions, are embodied in concrete instances ; the 
Form is always given in some kind of Matter. 13ut the 
matter needed is so very spai-e and attenuated, that, by a 
stretch of language, we may say it is no matter at all. Yet, 
the circles of Euclid are circles of printer’s ink ; they have 
colour and a definite size. If wo compare them with the 
round shield of Achilles, or a gorgeous centre ornament in the 
roof of a palace, we may descril)e them as void of matter and 
substance ; but they have their own substance, nevertheless. 

The symbols of Arithmetic (still more, of Algebra) are 
material, although their peculiar shape has nothing representa- 
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tive in it. They are the signs of concrete facts — one, two, 
three — which are inconceivable by us, except in concrete 
instances. The simplest material will answer the purpose — 
bread crumbs, pebbles, mud specks ; but we must have, in the 
mind, a series of discrete impressions, derived somehow or 
other ; even thoughts would do ; but we find it easier to work 
upon things of sense. Without some concrete basis, we cannot 
possess in thought any number whatever. This is merely to 
repeat the recau'ved nominalistic view of Abstract Ideas. 

There is, however, an important step that can be made in 
Matlieinatical Itcasoiiings, whereby we can altogether leave out 
of sight the concrete things (which is to refrain from realizing 
the very nieaniiigs of the numbers that we are handling). W'^ 
can devise rules of operalimj upon the symbols, which, when 
duly constructed and checked by the proper precautions, will 
give us the same results as actual experiments upon the con- 
crete nunibei's. Having constructed our decimal notation, 
we can base upon it a multiplication table, containing equiva- 
lent loiinal ions of numbers; and by mere force of memory, 
recalling ihese symbolical equivalents, we can perform opera- 
tions of multiplying, without thinking of the concrete numbers 
at all. In getting out the ])i-oduet of 04 by IIG, we can leave 
the wmrld ot numbered realities out of view for the time : com- 
ing back to it only when the product has to be practically 
turned to use. 

Now, by ibis dwelling among symbols, and rules and signs 
of o])eraiioii, we are as far awaiy from Matter, or things in the 
concrete, as wv can possibly be. If anything represents pure 
Norm, the multijdieation table does. The higher operations of 
Algebra keej) us for longer periods withdrawn from C(aicrete 
reality ; but the principle is the same. The symbolical creations 
are more numerous, the rules of operation more complicated, 
the o])eratioiis themselves more ])rotracted ; yet there is no- 
thing new in the ])rineiple of working. 

The question then arises, Do these rules of operation upon 
syndxds b('ar out the pretensions of Formal Logic, as to the 
self-evident, necessary, and non-material character of Formal 
Thinking ? Are all such rules, in their oi'igin, completely 
withdrawn from the tests of concrete experience, as they are in 
the working ? The full answ’er to this question is the theory 
of Deductive Reasoning in general, and of Mathematical Rea- 
soning in particular. It is enough here to make two observa- 
tions. First. If it be true, as the a posteriori thinkers maintain, 
that the final axioms of all MathematieSj-r— on wdiich repose the 
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rules for Arithmetical sums, for Algebraic equations, and for 
Geometrical demonstrations, — are inductions ii'oiii experience, 
then these various rules of operation have, aCler all, a purely 
material source, and are not evoh^ed by the mind in abstract 
or formal thinking. 

But secondly. It is notorious and undeiii:il)le, that the rules 
of operation, before they are trusted to, are tried and cheeked 
by the results. A great many of them are so paradoxical, so 
unpromising, and even repugnant, to the ordinary mind, tlijit 
they are admitted only because of their being instrumental in 
bringing out true results (as proved by reference to the 
matter). Who would put faith in such a rule as ‘minus mul- 
tiplied by minus gives plus,’ unless fully assured by concrete 
trials that it leads to correct conclusions ? The impossil)le 
quantities of common Algebra, the intinitesimals of the higher 
Calculus, have been a perpetual stumbling-block, as regards 
their Form ; their sole justitication is the test of Jictual I'acts. 

Seeing liow many ingenious tricks can l)e played upon us 
by formulas and formalities, the most unexceptionable in their 
appearance, there probably is not a single rule in the whole 
compass of Mathematics that any reflecting person would trust 
to merely as a ‘ Law of Tliought,’ without an aj)peal to the 
matter by actual trials. The reason why we are so confident 
in these rules, is that their verification is so easy, and has been 
so complete. But in the absence of verification, we should be 
very chary indeed in admitting such rules as the multiplica- 
tion and division of fractions, vulgar and decimal, the extrac- 
tion of the cube root, and the like. We have often been 
deceived by more plausible formalities than these ; dolus latot 
in generalihm^ is true of all alleged ‘ Laws of Thtjught.’ 

The same remark as to the necessity of inductive verifitiu,- 
tion applies to Logical Forms. Not one of the valid imatds 
would be received by mankind upon formal evidence aloue. 
The dictum seems very evident, the nota nutce even more evi- 
dent ; but the nota notoe conducts us most plausibly to false 
conclusions, until by examination of the actual cases we have 
laboriously fenced it with circumlocutions and qualificat ions. 

When we examine carefully the various processes in Logic, 
we find them to be material to the very core. Take Conversion. 
How do we know that, if No X is Y, No Y is X ? By exam- 
ining cases in detail, and finding the equivalence to be true 
Obvious as the inference seems on the mere formal ground, we 
do not content ourselves with the formal aspect. If we did, 
we should be as likely to say, All X is Y gives All Y is X ; we 
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are prevented from this leap merely by the examination of 
cases. 

Again, the laws of Hypothetical Equivalence are dependent 
on our knowledge of the material circumstance called Plurality 
of Causes, but for which the formal directions as to Hypo* 
thetical Inference would be quite different. 

Mr. Mansel complains that the rules of Definition commonly 
given in logical treatises are extra-logical ; that is, they step 
out of Form into Matter. The charge is well founded ; the 
writers obviously felt that Definition, confined within the 
narrow limits of the Formal, would be a very meagre aflair. 
What would be lf)gical defining in strict form ? Why, 
this. A Formal Definition consists in giving, as the marks of 
the thing defined, the marks of some higher Genus, together 
with the Diflerence. We have, then, these forms : — The 
Genus together with the Difference (in Connotation) is the 
Species ; the Species mmus the Difference is the Genus ; the 
Species minus the Genus is the Diflerence. This is the whole 
theory of Defining, according to Formal Logic ; and it is worth 
nothing. 

Still more would a logic of Classification, to be of any value, 
trench upon material considerations. Logical Division is 
another name for classification. The rules of Logical Division 
are Formal, but they have to be held in check by the matter, 
otherwise they may lead us astray. 

It may be maintained that Deduction and Induction are 
properly continuous operations ; they are the parts of one 
whole. Within certain small limits. Deductive processes are 
possible, upon rules of symbolical operation solely, these having 
been well fenced by a study of the matter ; but real deduction, 
the extension of a principle to new cases, supposes an exami- 
nation of the cases in their concreteness or actuality, exactly 
as in the inductive generalization of the rule. The judge who 
applies the law must look to the matter ; he must not commit 
paralogisms of form ; but he cannot stop short at mere formal 
correctness. 

Within the Inductive sphere, we might construct rules of 
Foi’mal operation, such as ought to commend themselves to a 
rigid formalist. Thus, A, B, and C, being joint causes of an 
efl'ect X ; if A be reduced in amount, B or C must be corres- 
pondingly raised to keep up the effect ; if A be increased, the 
others are so far dispensed with, and so on. These are easy 
mathematical considerations, which wp know to be correct 
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generally, and can therefore use formally without regard ta 
the matter. 

But the question at issue cannot be adequately stated, unless 
we view Logic as a Practical Science. If its practical character 
is conceded, the propriety of extending the Province rests 
upon the utility of rules for Induction. The presumptions in 
favour of such rules are these : — 

First. It is admitted that Aristotle included in his scheme 
both Deduction aud Induction, however imperfect may have 
been his view of their respective spheres, and however inaile- 
quate may have been his handling of Induction. Thus, the 
testimony of the Founder of Deductive Logic is opposed to its 
exclusive pretensions. 

Secondly. In the table of Fallacies, sketched by Aristotle, 
and retained by the scholastic logicians, with slight moditica- 
tions, there are comprised Fallacies of the Matter, and of 
these some are fallacies of Induction (7Lon causa pru causa^ ^c.). 
From this we may infer, that, in the opinion of logicians 
generally, people are liable to commit mistakes in regard to 
matter, no less than in rega;;d to form. We may infer larther, 
that it is not useless to give a reminder of these material and 
inductive mistakes, which is, in fact, a Logic of Induction. 

Thirdly. The scholastic period was mai’ked by an almost 
exclusive attention to the formal or Syllogistic part of Logic. 
At the revival of letters and philosophy in the I5th and lOth 
centuries, public opinion revolted against the narrowness of 
the conception, and found a spokesman in Bacon, who inaugu- 
rated, amid very general applause, a Logic of Induction, I'or 
the last two centuries aud a half it has been the pride of 
both physical and metaphysical philosophers to call themselves 
his disciples as regards the methods of pursuing science aud 
philosophy. 

Fourthly. The renovated Physics, or Natural Philosophy, of 
Galileo and Newton was accompanied with a prolessed Logic 
of Induction — the famous Reynlcs Phdosophaudi prefixed to 
the Third Book of the Frmciyia. The.se rules, meagre as they 
are, were a guiding star in physical research to the enquiries 
of the i8th century. 

Fifthly. In the present day, when physical science has been 
so far advanced as to excmplily sound methods of procedure, 
the most distinguished physical philosophers still feel and ac- 
knowledge the need of a systematic guide to research, for the 
more abstruse and subtle departments. The Introduction to 
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Natural Philosophy) by Sir John Herschel, and the History 
and Logic of the Inductive Sciences, by the late Dr. Whewell, 
are testimonies to this want. 

Sixthly. Since the publication of the work of Mr. John 
Stuart Mill, in which the Inductive Logic is methodized with 
a completeness previously unknown, applications have been 
extensively made of the Inductive canons to the Experimental 
Sciences. The investigations of Medical science have especi- 
ally profited by Mr. Mill’s teaching ; a higher and surer stan- 
dard of evidence has taken the place of the loose methods of 
reasoning formerly prevalent. 

Seventhly. The Science of Politics is an equally striking ex- 
ample. The valuable work of Sir Grcorge Cornwall Lewis on 
the ‘ Methods ol‘ Observation and Reasoning in Politics,’ makes 
perpetual reference to the Inductive Logic of Bacon, Her- 
schel, Wliewell, and Mill, and only once or twice alludes to 
Formal Logic, although the author’s education was such as to 
incline him to view that department with the utmost possible 
favour. He complains strongly of the wide-spread abuse (jf 
the Method of Agreement (the enumeniHo dvqjlex of Bacon) 
in Politics, as in other subjects ; and endeavoui’S by precept, 
and by example, to counterwork the vicious tendency. 

Eighthly. Sir William Hamilton occupies a considerable 
portion of liis Course on Logic [nine Lectures out of Thirty- 
six), with Modified Logic, in which he considers Truth and 
Error, on the material side ; Observation ; Induction ; the 
Credibility of Testimony ; and various other points I'elated to 
the ai^quisition and communication of knowledge. The plan 
of his course would have allowed him, without contradicting 
his views ol' the Province of Logic, to have gone as minutely 
as Mr, Mill does, into Induction, and the operations subsidiary 
to Induction, such as Classification and Naming. 

Dr. Thomson, in his Laws of Thought, follows the example 
of Hamilton, in the enlargement of the Province. In Part IV., 
entitled ‘ Applied Logic,’ he considers (shortly) the Seai'cdi for 
Causes, the Inductive Methods, Definition, Analogy, Chance, 
Classification, Fallacies generally, and the Division of the 
Sciences. 


C.— EKUMEEATIO^' OF THIKGS. 

The Classification of Names (p. 61) leads by a natural 
transition to the Classification of Things. Moreover, in order 
to establish the most generalized propositions, we must possess 
correspondingly generalized Notions. 
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The totality of Existing Things may be divided in various 
ways, under different principles of classification and division. 
We may partition the wliole universe into Celestial Bodies 
and Terrestrial Bodies ; into Minerals, Plants, Animals ; into 
Solid, Liquid, Gas ; into Ponderable and Imponderable ; into 
the Four Elements of the ancients, which division crudely 
gives the three states of matter, a,nd the impondei-ables— Heat, 
Light, &c. Lastly, we may make a division into Mattel’ and 
Mind. These various modes of sub-dividing the totality of 
things are useful for their special purposes. The purpose of 
the Logician is to arrive at a division that will corresjiond to 
the distinct methods of enquiry, so as to partition tln^ tield of 
knowledge according to the best division of intellectual labour. 

We begin by re-stating, as an essential preliminary, the 
principle of Universal Relativity, by which all objects nf know- 
ledge are two-sided, or go in couples. This stalmnent is 
necessary to obviate the error, committed by Arisiolle and 
others, of placing ‘Relation’ in an inferior or , idiordinato 
place in the classification. If Relation is recognized at, all, it 
is fundamental and independent; eva'rything comes under it, 
it comes under nothing. The supi’cme position given by 
Logicians to the * Law of Contradiction ’ is a mode of {idmit- 
ting this primary fact. 

1. The deepest ot'all Relations is OiutajT :ind Si;iiJi':c'i', (!om- 
monly culled ]\lind and Matter, the External Wvirid <uid the 
Iiitmaial World. 

AVheii we pass from being engrosseil with ]iu\'isure, or pain 
to the consciousness of some extended thing, us u, tree, we are 
affetded with a marked shock of difference ; we iiu ve made a 
transition the broadest and deepest that the mind can ever 
pass through. These typify the two ultimu,te or iinal mod(\s of 
the humau consciousness; they niutually cimstitiitA; eueli other, 
on the principle of Difference or Relativity ; tluy cannot, 
therefore, be resolved one into the other, or into uuiy more 
fundamental experience. The contrast must h(,; accimicd as 
the chief division of all things, on the priiici{)le of dividing 
upon the maximum of difference. One portion of knowledge 
we term the Object world, the Extended World, and, less 
correctly. Matter, and the External World. The other portion 
we call the Subject world, the Unextended Mind, and, less 
properly, the Internal World. Indeed, when we talk ol these 
two departments as dividing between them the univer.se of 
existence, we are using fictitious and unmeaning language; 
the ultimate universe, according to the law of Relativity, is a 
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couple; the highest real grouping of things is this two-fold 
grouping, called Object and Subject, &c. These are the 
proper summa genera. Existence is a mere name. 

ii. Object has been variously represented and analyzed. 
Some have contended that it is an ultimate fact, given in our 
earliest consciousness. Others have resolved it into simpler 
states of the mind. The different views on this subject be- 
long to the Metaphysical and Psychological question called 
the ‘Theory of External Perception.’ We here assume that the 
notions expressed by ‘ Object’ and ‘ Subject,’ can be analyzed, 
and we give one mode of the analysis. Object means (1) 
what calls our muscular and bodily energies into play^ as opposed 
to passive feelings *, (2) the umforin connexion of definite feel- 
ings with dejinite eyiergies, as opposed to feelings unconnected 
with energies; and (o) what affects all minds alike^ as opposed 
to what varies in dili'erent minds. 

(1) The greatest antithesis existing among the phenomena 
of our mental constitution is the antithesis between the Active 
and the Passive ; the muscles (with the out- carrying nerves) 
being the bodily instrument for the one, the senses (with the 
in-bringing nerves) being the bodily instrument for the other. 
To this lundamental antithesis we are able to link the opposi- 
tion of Object and {Subject. Although developed by other 
circumstances, the contrast appears to be rooted in our greatest 
Psychological contrast. 

(2) The circumstance ot our feelings being definitely changed 
with definite active exertions on our part is a most notable ac- 
companiment of our objectivity. When we move across a 
room, and I'eel our optical prospect definitely changing with 
every step, and always going through the same definite changes 
with the same movements, we put this experience in contrast 
with feelings that fiuctuate when we are perfectly still, and 
have no relation to oui- movements ; as the stages of an illness, 
the periodic sensations of hunger and fatigue, and the various 
passions and emotions. 

(8) It is a characteristic of the Object world, that different 
persons are afibeted in the same way. Those definite changes of 
sense, accompanying definite movements, as in walking down 
a street, or in entering a room, arise in each person alike ; the 
other class of feelings — hunger, fatigue, fear — run a diflerent 
course in diflerent persons. 

These are probably the main features of the fundamental con- 
trast of Subject and Object ; other subsidiary circumstances have 
been pointed out, but their discussion is not suitable to this place. 
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III. The Subject is explained by what has been said of the 
Object ; it concerns our passive states ; our feelings not de- 
finitely changed with definite energies ; and the states wherein 
different persons vary in the same circumstances. 

IV. There are attributes common to Object and to Subject, 
and attributes special to each. 

Notwithstanding the fundamental contrast of those two ex- 
periences, we can affirm some attributes of both. Thus, within 
the sphere of each, we are variously affected ; we recognize 
object distinctions and subject distinctions. So we identify 
and compare object facts with one another, and subject facts 
with one another. From the very nature of human know- 
ledge, these possibilities of discerning agreement and dilierence 
must hold in both departments. Hence : — 

First. The contrasting attributes of Likeness and Unlikb- 
NESS belong equally to Object states and to Subject states. We 
identify and discriminate magnitudes, forms, colours, &c., 
which are object facts ; we identify and discriminate pleasures, 
pains, volitions, ideas, which are subject facts. Hence, affir- 
mations of likeness or of unlikeness may apply to every kind 
of knowledge whatsoever. Being in fact the fundamental cir- 
cumstances that define and constitute knowledge, such affirma- 
tions are analytical propositions. 

Secondly. Quantity or Degree belongs to both states. This 
is Agreement and Dilierence in one important fact or feature, 
called more and less ; the states of the subject mind are all 
of varying amount or intensity, as well as the states of the 
object consciousness, which we call object properties — size, 
weight, hardness, &c. We may and do predicate quantity, 
thei'cfore, of everything knowable. The laws ol' Qujuitity, of 
which Mathematics is the complete development, pervade ail 
modes of existence. It is true that numerical calculations are 
mostly confined to object properties — as space, dimensions, 
weight, and so on ; we have no numerical ratios in pleasures 
and pains. This circumstance, however, which is a great 
drawback to the science of mind, is not due to the absence of 
degree from mental phenomena, but springs from our inability 
to set up an exact common standard of degree in the states of 
the mind, and to take precise measures according to that stan- 
dard. We are conscious of inequalities in our pleasures, 
emotions, and desires, but we have a difficulty in fixing the 
degrees in an understood expression, such as may be communi- 
cated to others, and permanently recorded. 

It is usual to specily the leading modes of Quantity under 
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Intensity, Dnration, and Extension ; the last being a mode 
special to the object. Intensity and Duration apply in both 
regions of phenomena. Intensity is usually marked with re- 
gard to each special property — intensity in colour, heat, pres- 
sure, &c. Duration^ which is a degree of continuance, is more 
commonly abstracted from things, and enters into that great 
and all-comprehending generality, called Time, to be noticed 
more fully under next head. 

Thirdly . The great and important contrast named Co-EXIST- 
ENCE and Succession is found in both departments of pheno- 
mena. 

Co-existence is not an ultimate experience of the mind. 
We begin with modes of Succession, which are developed into 
Co-existences. 

To the mind, which, with very slight qualification, can 
attend to but one thing at a time, all distinctive states of con- 
sciousness are successive. Succession is the law of our mental 
being. The succession may be rapid or slow, which supposes 
the estimate of duration above noticed. In succession is 
grounded tlie important fact called Number or Discrete Quan- 
tity, as opposed to the measure of continuance, or Continuous 
Quantity. We identify groups of successions as twos, or 
threes, fours, and so on. Thus the forms and modes of Quan- 
tity are involved in the modes of succession of our sensations, 
feelings, and thoughts. 

Duration and Succession (with Number) tlius belong alike 
to states of the Object and states of the Subject. The element 
of Time, which is duration and succession generalized to the 
utmost, and reduced to a common measure, is a property of 
both worlds ; a circumstance that has been noticed from the 
very beginning of philosophy. 

The predicate of Succession also involves order of priority, 
which can apply to object and to subject states equally. 

Co existence is an artificial product, a peculiar mode of suc- 
cession, which in its highest form is Simultaneity in Space, or 
Extension, a property of the Object sphere exclusively. There 
attaches to Mind an inferior mode of Co-existence, the co- 
existence of two or more awakened sensibilities at one moment 
of time. 

Of Attributes common to both spheres, we have thus Like- 
Unlike, Quantity, Succession, Co-existence ; but as the predi- 
cation of Like-Unlike in the widest sense is, from the nature 
of knowledge, a purely identical proposition, we need state 
only Quantity, Succession, and Co-existence. These are the 
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three attributes assumed as distributing knowledge into differ- 
ent heads of Logical Method. 

V. The attributes special to the Object, are as follows : — 

(1) Extension, — This property is the fundamental circum- 
stance of the object world, the one fact common to whatever 
is not mind, or not subject. When we are in a purely subject 
state, as a pleasure or a pain, we have no consciousness of ex- 
tension or space. The distinction between extended matter 
and the unextended mind, explicitly made in the 5th century, 
A.D., was the commencement of correct views of mind and 
matter. 

Psychologically considered, Extension is a mode of our active 
or moving energies, assisted by our senses. Motion is essen- 
tial to the consciousness of things as extended. Extension is 
a real property whether with or without matter ; as scope for 
motion, even empty space is an actuality. The total of the 
Extended World is sub-divided into Extended Matter and 
Extended Space without matter. 

(2) Besistance, Inertia, Momentum, or Force. — This is the 
characteristic property of Extended Matter, in its opposition 
to an Extended void. The putting I'orth of our energies in 
the peculiar mode called Kesistance is perhaps the simplest 
situation that we can be in, as regards the active side ot our 
being ; hence, resistance may be considered our fundamental 
consciousness of the object world, liesistance is Matter; the 
o’iviiig way of resistance, followed by movement, is Space. In 
no subject state have we the peculiar sensibility called force, 
(mergy, or resistance ; where that feeling is present, we apply 
the name matter. 

Extension and Inertia, are the two generic facts entering into 
the long known group of attrd)utes called the j^iTi'inary (yuaXities 
of matter; the r:idical and identifying peculiarities of the 
so-called external and material world, fetill, these are in close 
association with other properties, based on passive sensibility, 
or sense proper, as colour, tactile feeling, &c. (^secondary 
qualities) ; which properties, ot thenaselves, would not be 
object properties, but become so by their dependence upon the 
object class. 

(d) Colour,— pure and proper sensibility of the eye, the 
susceptibility to mere light, is not properly an object fact. 
The conjunction of the feeling with visual extension (the mus- 
cular sensibility of the eye), and with locomotion, is necessary 
to give objectivity to light and colour. Our notion of the 
extended or simultaneous in space is based on movements, but 
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filled up and defined by our optical sensibility to varieties of 
light. Our feelings of illumination are definitely connected 
with definite movements and in that way comply with one of 
the grand conditions of objectivity. 

(4) Touch. — The commonly recognized sense of Touch is a 
compound of muscular energy with pure skin sensibility. 
This last, or touch proper, is scarcely ever separated from the 
fundamental experience of Force or Resistance (we may make 
the separation by supporting the outstretched arm or leg). 
Hence, touch is adopted and embodied among object properties. 
The tactile effects, called hard, soft, rough, smooth, are quali- 
ties of Matter. 

Sight and Touch are the senses most completely incorporated 
with our activity, or with our object experience. The remain- 
ing senses have a looser connexion with our energies, but, so 
far as connected, we rank their indications among object 
qualities. 

(5) Sound. — Mere noise might be a form of simple subjec- 
tivity. When related to movements, as when steadily increasing 
or diminishing with our locomotion, it falls into a connexion 
with objectivity. So regularly is this connexion observed, that 
the fact is enrolled among properties of maiter. 

(G) Odour. — An exact parallel to Sound. The objectivity 
of odour is established by its definite changes under definite 
movements on our part. 

(7) TaMe. — There is here a compound of a peculiar sensibility 
— the proper gustatory feeling — with touch proper ; whence 
it comes readily into the object sphere. 

(8) Heat and Cold. — This pro})ci*ty needs no other comment 
than the foregoing remarks on Sound and on Odour. 

The various organic sensibilities of our body — Digestion, 
Respiration, &c. — have a strongly subject character; yet, they 
contract object relationships whenever they are definitely 
changed with definite movements, as when we connect reple- 
tion with taking food, or suffocation with impeded breathing. 
But, in so far as they suggest no activities, or attitudes of 
energy, they are pure subject states, modes of self-consciousness. 

These are the various sensible properties of the species 
* matter ’ in the ge7ius ‘ extended they are the modes of 
primitive sensibility that we call material. There are other 
properties of a more subtle and abstruse kind, arrived at by 
the help of our intellectual processes — such as we call Attrac- 
tions, Repulsions, Molecular structure and arrangements — 
which are necessary to completeness in the enumeration. 
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The Sciences of the so-called External world are occupied 
with the various attributes now described. One portion of 
Mathematics is occupied with quantity in Extension; Mechanics 
embraces the essential fact of Matter, together with its other 
incidents; Physics and Chemistry include Light, Sound, Odour, 
Heat, &c. 

VI. The attributes special to the Subject are the defining 
marks or essential attributes of Mind— Will, and 
Thought. All these are in full antithesis to the great object 
facts, as above detailed. 

Of Feelings, the greater part are pleasures and pains, which 
are our most unequivocal types of subjectivity. Wo never 
confound two such things as comfortable warmth, and lifting a 
chair ; the heterogeneous is at its utmost stretch in such a 
contrast as this. 

Our states of Will, or Volitions, have a purely subject 
origin, namely, our feelings, with outcomings in the object 
sphere. The two departments are here, as often happens, in 
close proximity, but are not therefore confused. Voluntary 
action is always reckoned a special characteristic of mind. 
For, although it is activity, directed often upon material things, 
yet its origin in the pleasurable and painful modes of sensi- 
bility gives it an indelible stamp of the subject. 

Our Thouglits, Ideas, or Intellectual states, have in them a 
considerable amount of object reference; still there is a broad 
distinction between Sensations and Ideas, in the circumstance 
that the one class is, and the other is not, connected wiili de- 
finite bodily movements. The succession of our sensations is 
in uniform accordance with our locomotive and other move- 
ments ; the succession of our thoughts is totidly difierent. 
Hence, although our ideas are the reOexion or repetition of our 
sensations, yet their manner of occurrence assimilates them 
with subject states. 

In the complex fact called Sensation, we have incessant 
shiftings of the scene, from the object to the subject. A sen- 
sation, as cognisant of extension, resistance, colour, &c., is an 
object fact; as a pleasure or a pain, it is subject. Now, un- 
mistakeable as the contrast is, wide as is the chasm, we may 
leap it a great many' times in a minute ; we flutter to and fro, 
between the pleasurable consciousness of a sensation, and 
the intellectual measure of it as a thing of size, form, or 
colour. 

The sciences of the Subject World have thus to deal with 
our Feelings, Volitions,* and Thoughts. They have, moreover, 
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to draw the delicate boundary line between the two worlds, 
to divide the spheres, where they become entangled. 

If it were now asked what, in the final analysis, is the 
nature of predication, we are able to affirm — Attributes of the 
Object, and Attributes of the Subject, declared as related in 
Quantity, as Go-existing or as Successive. 

Yll. Substance is not the antithesis of all Attributes, but 
the antithesis between the fundamental, essential, or defining 
attributes, and such as are variable or inconstant. 

From the relative character of tlie word Attribute, the fancy 
grew up that there must be a substratum, or something dif- 
ferent from attributes, for all attributes to inhere in. Now as 
anything that can impress the human mind — Extension, 
Resistance, &c., may be, and is, termed an attribute, we seem 
driven entirely out of reality, if we would find a something that 
could not be called an attribute, and might stand as a sub- 
stance. 

But ‘ substance ’ cannot be rendered by non-entity. The 
antithesis that we arc in seai'ch of is made up without so 
violent a supposition. Substance is not the absence of all 
attributes, but the most fundamental, persisting, inerasible, or 
essential attribute or attributes in each case. The substance 
of gold is its high density, colour, lustre, Ac. — everything that 
we consider necessary to its being gold. Withdraw these, and 
gold itself would no longer exist; substance and everything 
else would disappear. 

The substance of Body or Matter, is the permanent, or 
essential fact of Matter — Inertia or Resistance. This is the 
feature common to everything we call Body — whether Solid, 
Liquid, or Gas ; the most generalized, and therefore the defin- 
ing property of Matter. The remaining attributes of matter 
vary in each separate kind ; they maJee the kinds or specific 
varieties — air, wafer, rock, iron, Ac. The real distinction is 
thus between the Essence and the Concomitants, the Invariable 
and the Variable, the Genus and the Species. 

The substance of Mind is no other than the aggregate of the 
three constituent powers — Feeling, Will, Thought. These 
present, mind is present ; these removed, mind is gone. If the 
three facts named do not exhaust the mind, there must be 
some fourth fact ; which should be produced and established as 
a distinct mode of our subjectivity. The substance would then 
be four-fold. But the supposition of an ‘ ego ’ or ‘ self,’ for the 
powers to inhere in, is a pure fiction, coined from non-entity, 
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by the illusion of supposing that because attribute applies to 
something, there must be something that cannot be described 
as an attribute. 

Mr. Mill, as the result of his analysis, gives the following as 
an enumeration and classification of all Nameable Things : — 

‘ 1st. Feelings, or States of Consciousness. 

* 2nd. The Minds which experience those feelings, 

‘ 3rd. The Bodies, or external objects, which excite certain 
of those feelings, together with the powers or properties 
wliercby they excite them ; these last being included ratlier in 
compliance with common opinion, and because their existence 
is taken for granted in the common language I’rom which I 
cannot prudently deviate, than because the recognition of such 
powers or properties as real existences appears to be warranted 
by a sound philosophy. 

‘4th, and last. The Successions and Co-existencos, the 
Likenesses and Ilnlikenesses, between feelings or states of 
consciousness. Those relations, when considered as sub- 
sisting between other things, exist in reality only between the 
states of consciousness which those things, if bodies, excite, if 
minds, either excite or experience, 

‘ This, until a better can be suggested, may serve as a sub- 
stitute for the abortive Classification of Existences, termed 
the Categories of Aristotle. ’J’he practical application of it 
will appear when we commence the inquiry into the Import of 
Propositions ; in other words, when we inquire what it is 
which the mind actually believes, when it gives what is called 
its assent to a proposition. 

‘ These four classes comprising, if the classification be cor- 
rect, all Nameable Tliings, these or some of them must of 
course compose the sigiiifieation of all names ; and of these, 
or some of them, is made up w'hatever we call a fact.’ (Logic 
Book I, Chap. III). 

The Categories of Aristotle. 

We owe the Categories to the opposition made by Aristotle 
to Plato’s Realism of Universals. Plato viewed Em or Real 
Being as belonging only to Universals separated from their 
particulars ; they only being permanent as contrasted with 
the Generated and Perishable. Aristotle held, on the contrary, 
that Real Being attached only to the Particulars ; that certain 
varieties of Being might be predicated of an individual— ifoc 
aliquid, That man, This horse, &c. — but that no Being had 
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any reality apart from the individnal. The varieties of Being 
that might thus be predicated of a particular individual, he 
enumerated in a scheme known as the Categories («;aT?^ 7 o/)tat, 
Predicobmenta). They are as follows : — 

1 . Ovala — Substantia — Substance. 

2. Hoa'ov — Quantum — Quantity. 

3. riofoV — Qua/e— Quality. 

4. Ti — Ad a, liquid — Relation. 

6. rioS — Uhl — Location. 

6. ndre — Quando—Penod of Time. 

7. Kc/o-dat — Jacere — Attitude, Posture. 

8. ’'Ex(-iv — Hahere — Equipment, Appurtenance, Property, 

9. — Facore — Active Occupation. 

10. — Pati — Passive Occupation. 

Mr. Mill points out the more obvious defects of the Cate- 
gories considered as an enumeration of Things, 

‘ Tlie ira])erfections of this classification are too obvious to 
require, and its merits are not sufficient to reward a minute 
examination. It is a mere catalogue of tlie distiuctious 
rudely marked out by the language of familiar life, with 
little or no attempt to penetrate, by philosophical analysis, to 
the rationale even of those common distinctions. Such an 
analysis, however su):)erticially conducted, would have shown 
the enumeration to be both redundant and defective. Some 
objects are omitted, and others repeated several times under 
dill'ereiit heads. It is like a division of animals into men, 
quadrupeds, horses, asses, and ponies.’ 

Hamilton endeavours to obviate this last objection, by cast- 
ing it into a scheme of successive grades of subordination. His 
elucidation is as follows : — ‘ Being (to ov, eus) is primarily 
divideil into Being hi/ itself, [eiis per se), and Bcin>y hg accident^ 
(ens per accideiis). Being by itself corresponds to the first 
Category of Aristotle, equivalent to Substance : Being by 
accident comprehends the other nine, but is, I think, more 
propei’ly divided in the following manner : — Being hi/ accideyit 
is viewed either as absolute or as relative. As absolute, it 
flows either from the matter, or from the form of things : if 
from the matter, — it is Qnantity, Aristotle’s second category. 
If I'rom the form, it is Quality, Aristotle’s third category. As 
relative, it corresponds to Aristotle’s fourth entegory Helatiom 
and to Relation all the other six may be reduced. 

The arrangement would stand thus r 
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I. Substance (1) 

( Quantity (2) 

II. Attribute •< Quality (6) 

( Relation (4 ) Place (5) 

Time (6) 

Posture (7) 

Appurtenance (8) 

Activity (9) 

^Passivity (lO) 

There is no evidence that Aristotle saw the division in this 
light ; if he had done so, he might have adverted to the mis- 
placement of ‘ Relation,’ which, if it includes any of the others, 
equally includes them all; Substance and Attribute, Quan- 
tity, Quality — are all relationships. Still, the arrangement is 
useful as showing how some of the worst defects may be 
remedied, and as an aid to remembering the list. The four 
first are easily remembered; the remaining six (under Relation) 
may be cast into three couples — Place and Time, Activity and 
Passivity, Posture and Possession or Appurtenance. 

The Categories do not seem to have been intended as a 
classification of nameable things, in the sense of “ an enumera- 
tion of all kinds of Things which are capable of being made 
predicates, or of having anything predicated of them.” They 
seem to have been rather intended as a generalization of pre- 
dicates^ an analysis of the final import of predication, including 
Verbal as well as Real predication. Viewed in this light, they 
are not open to the objections otfered by Mr. Mill. The pro- 
per question to ask is not — In what Category are we to place 
sensations, or any other feelings or states of mind, but — Under 
what categories can we preilicate regarding states of mind ? 
Take, for example, Hope. When we say that it is a state of 
mind, we predicate ‘ substance we may also describe how 
great it is (‘ Quantity’), what is the quality of it, pleasurable 
or painful (‘ Quality’), what it has reference to (‘ Relation’). 
Aristotle seems to have framed the Categories on the plan— 
Here is an individual ; what is the final analysis of all that we 
can predicate about him ? 

The proper comparison of the Categories is to the Predi- 
cables, and to the Import of Pi*opositions, or the Universal 
Predicates. Comparing the Categories with the Predicables, 
we see that through both runs the distinction between Funda- 
mental and Concomitant, Essential and Accidental. The four 
predicables, genus, species, differentia, proprium, are predications 
of ‘ substance accidms, — concomitance [avp^e^riKOi) embraces 
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all the categories except substance. Other categories than 
substance might be propria, or predications deduced from the 
essence of the subject; but it is probable that Aristotle, in 
speaking of ‘ fundamental ’ and ‘ concomitant ’ in connection 
with the categories, meant to include propria in the category 
of substance. Probably Aristotle’s list of propria had been 
smaller than the list that could be made out now. Secondly, 
if we compare the Categories with the Universal Predicates 
(Co-existeuce, Succession, Quantity), we see that the Categories 
are more siipei‘ficial and less ultimate than the later analysis. 
The category of ‘ substance ’ (if we do not include propria) 
belongs to the department of Verbal predication ; the remain- 
ing Categories are Ileal predicates, corresponding to the final 
analysis of propositions. As such an analysis, they are open 
to the objection of not being ultimate ; for example, the predi- 
cations concerning ‘ space ’ and ‘ time ’ may regard ‘ co-exist- 
ence’ or they may regard ‘succession.’ More than this, they 
are not adapted 'to any logical purpose ; they cannot be made 
the basis of logical departments. 

While these comparisons show the bearings of the cate- 
gories as regards Logic, it should be kept in mind that their 
original purpose was simply to exhaust the possible predicates 
regarding an individual, and not either to exhibit a classification 
of namcjible things, or to analyze the import of propositions 
with a view to the arrangement of logical departments. 

D. — THE UNIVERSAL POSTULATE. 

The theory of Demonst ration supposes that we come at last 
to something that cannot be demonstrated. Demonstration is 
the referring of a fact to a higher generality, already esta- 
blished ; to demonstrate such higher generality would be to 
find some principle still more general ; a few steps must lead 
us to something that is absolutely final, something whose evi- 
dence is not demonstrative, something believed in without 
extraneous suppm-t. 

The edifice of demonstration is not complete until we clear 
out these ultimate foundations, and state distinctly the nature 
of the certainty attaching to them. Let us then ask what are 
the facts to be received without proof, as underivable, unde- 
ducible, undemonstrable ? 

In probing to the deepest foundations of knowledge and 
certainty, there has often been a confusion of two classes of 
primary facts — the Logical and the Psychological. By the 
Logical primordia are meajit the indemonstrable assumptions 
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at the foundation of all demonstrable truth ; by the Psycho- 
logical, are meant the elementary sensibilities of the mind, 
whence our complex intellectual products are evolved by 
growth, aggregation, or association. What the logical founda- 
tions are, will be stated fully in this note ; the Psychological 
foundations are the primary sensibilities arrived at in an 
ultimate analysis of the mind — such as Resistance, Motion, 
Colour, Sound, &c. There may be a partial coincidence of the 
two classes of ultimate data ; but the coincidence is not neces- 
sarily total ; and each must stand on its own grounds. The 
propriety of an Analysis of the mind needs to be established 
by evidence ; hence it must appeal to some first principles 
different from itself ; so that the priority belongs to the Logical 
foundations of our knowledge. 

The phrase ‘ Universal Postulate,’ proposed by Mr. Herbert 
Spencer, to express the ultimate foimdatiotis of certainty, is 
adopted from Euclid. While the subject-matter is quite differ- 
ent in the two applications, there is this common feature, that 
in both something has to be begged on one side and granted 
on the other ; one person cannot foi*ce another person into the 
admission. The basis of all reasoning is something mutually 
conceded between the different reasoners. When an opponent 
accepts a certain first principle, and declares that ho will 
abide by all its consequences, we may compel him to accept 
whatever we can show to be a consequence ; but we have not 
the same fulcrum with the first principle itself. 

In reviewing the modes of stating the primary assumptions, 
we may commence with the so-called Laws of Thought — 
Identity, Contradiction, and Excluded Middle. These, how- 
ever, are too limited for our purpose. As explained in this 
work, they are laws of Consistency and Equivalence ; the 
Formal Logicians suppose them to include also Syllogism, or 
Mediate Consistency ; by no one are they held as turnishing a 
criterion of material truth. 

Hamilton has put forward ‘ the testimony of Consciousness * 
as the ultimate and infallible criterion of certainty. He ex- 
presses the reference to consciousness in these three maxims 
or precautions . — 

‘ (1) That we admit nothing, not either an original datum of 
consciousness, or the legitimate consequence of such a datum. 

‘ (2) That we embrace all the original data of consciousness, 
and all their legitimjfte consequences ; and 
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‘ (3) That we exhibit each of these in its individual integrity, 
neither distorted nor mutilated, and in its relative place, 
whether of pre-emiuence or subordination.’ (Reid’s Works, p. 
747 ). 

Stated in general terms, this criterion seems unimpeachable. 
But when we come to specific enquiries, we are aware of its 
vagueness and uncertainty. Our present consciousness must 
be admitted to be our present consciousness ; when we feel 
hungry, we have the fullest certainty that we are hungry. 
The question, however, arises — what does consciousness say to 
facts in the past, and to facts in the future. And strange as 
the thing may appear, people may difier as to what things we 
are actually conscious of, as will be seen presently. 

Mr. Spencer expresses the Universal Postulate under the 
form of the Inconceivability of the Opposite. The only reason 
assignable, he says, for our primary beliefs, is the fact of ‘ in- 
variable existence tested by an abortive effort to cause non- 
existence.’ When the opposite of an assertion is utterly 
unthinkable by us, we can do nothing but receive that assertion 
as true. 

The difficulties attending the employment of this test are 
these : 

First. The examples that are most in its favour are cases 
where the opposite is a self-contradiction. I cannot think that 
I do not at present exist, because the two suppositions are in- 
compatible ; the attempt is a violation of the law of consistency. 
So, — ‘ Motion cannot be thought of without an object that 
moves being at the same time thought of’ is an instance where 
the two statements give the very same fact; ‘motion’ and 
‘a thing moving,’ are two slightly difierent phrases for an 
identical conception. The opposite is pure self-contradiction. 

Now, for all such instances, a postulate of self-consistency 
would answer the same end as a postulate of unthinkableness 
of the negation. 

Secondly. In assertions where there is not mutual implica- 
tion but difference in things conjoined, the inconceivableuess 
of the disjunction has arisen from unremitted experience, or 
indissuluble association. This is the case with extension and 
colour ; we cannot think of an object as extended without 
thinking it as of some colour ; the visible form, although a 
different fact from colour, has always been embodied in an 
optical impression of colour. Again, ice cannot, without great 
difficulty, be thought of but as cold ; the visible appearance 
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of ice and the sensation of warmth are repugnant because of 
the strong opposing association. 

The same remark applies to the (proper) Axioms of Mathe- 
matics. The iteration of them in experience creates an almost 
indissoluble link of thought in their favour. We are practi- 
cally unable to think their opposites. So with the Logical 
Axiom of Mediate Consistency. 

Now, with regard to this class of beliefs, it is an open ques- 
tion, whether the stress should be laid upon the acquired 
inconceivableness of the negations, or upon the circumstance 
that has brought about the inconceivableness, namely, the 
unbroken iteration of the facts. Whether are we to lay hold 
of the primary condition, or of its consequence or concomitant ? 
There seems to be a presumption in favour of the primary 
condition, namely, the unbroken experience. 

Mr. Spencer himself attributes our inability to conceive the 
opposites of axioms and other strong beliel’s to the experience 
of the race accumulated and transmitted to us. ‘Objective 
facts are ever impressing themselves upon us ; our experience 
is a register of these objective facts ; and the inconceivabloness 
of a thing implies that it is wholly at variance with the re- 
gister.’ 

Thirdly. There are propositions admitted by us to be uni- 
versally true, but whose opposites we can well conceive. 
Such is the law of gravity. We can easily suppose that law 
to be suspended. The reason in this case is, that although the 
greater number of unsupported bodies fall to the ground, some 
do not ; smoke and dust may be seen ascending. We learn to 
regard these as exceptions, but they prevent us from having 
an overpowering strength of association between the absence 
of solid support and the descent ol a body to the ground. 

Fourthly. Some examples given as unquestionable applica- 
tions of the principle of Inconceivableness are denied by a 
whole school of thinkers. Both Sir W. Hamilton and Mr- 
Spencer maintain that we are under the necessity of believing 
the Persistence of Force ; that we cannot conceive either 
Matter or Force as absolutely created or absolutely destroyed. 
It is under the first kind of inconceivableness (where the 
opposite is a self-contradiction) that this case is brought ; there 
is no attempt to affirm it on unbroken experience.^ The 
self-contradiction, however, is by no means apparent ; lorce is 
one thing, and its commencement or termination is seemingly 
a different thing. That aspect of Force whereby, in communi- 
cating itself, it loses the numerical equivalent of what is- 
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comnninicated, becomes familiar to us after we are educated in 
mecbanical facts ; and we are then prepared to receive the 
doctrine of Persistence. But prior to this experience, which, 
to be sure, is requisite to a clear and precise cognition of 
Force, we can form a conception of force beginning we know 
not how, and ending we know not how. We are not at first 
struck with any self-contradiction in force ai’ising out of no 
prior force ; the contradiction that we discover at last is a 
contradiction of our experience. 

A still more doubtful example is furnished by the question 
of questions — Material Perception, which Mr. Spencer upholds 
in its popularly received form, on the authority of the test of 
inconceivableness of the negative. Mysterious as is the con- 
sciousness of something out of consciousness, we are, he says, 
obliged to think it. ‘ The current beh(;f in objects as external 
independent entities, has a higher guarantee than any other 
belief whatever.’ Yet this is the belief that would have re- 
mained undisturbed to this hour, but for its glaring sdf-contra- 
didiorL, first exposed by Berkeley, and since by others. (See, 
in particular, Perrier’s Review of Berkeley). Any test of 
belief that guarantees this assumption must needs be repudi- 
ated by the numerous believers in its self-contradictory 
character. There is an evident incongruity in laying down, 
as a universal postulate, what begs the very point in dispute, 
in a leading controversy. 

Fifthly. Mr. Spencer’s view, that inconceivableness (where 
there is no self-contradiction) represents ‘the net result of our 
experience up to the present time,’ supposes a theory of the 
sources of belief wliich is liable to great objections. He 
considers that our habitual contact with actual things has 
engi'aiiied in our minds an intensity of connexion between the 
ideas of those things proportioned to the frequency of their 
recurrence. For example, Space relations are the most iterated 
of any, and, consequently, our minds are moulded to these with 
the highest possible tenacity. Hext are Matter and Force 
relations. In this way, as already remarked, our repugnance 
to form even an idea of the opposites is a. proof of the persist- 
ence of the corresponding facts. So that, experience and 
inconceivability of the opposite are convertible statements. 

Now, it may be granted that the contact with actual things 
is ovieof the sources of belief; but it is not the only nor the 
greatest source. Indeed, so considerable are the other sources 
as to reduce this seemingly preponderating consideration to 
comparative insignificance. The competing elements are 
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briefly the following : — (1) The innate impetuosity of believ- 
ing that what is will continue; and (2) The influence of our 
strong emotions and predilections. Both influences will be 
illustrated afterwards as prevailing causes of error or Fallacy 
(Book yi). There should also be taken into account the 
circumstance tliat our strength of association does not represent 
the comparative recurrence of the fact, unless our position is 
such as to encounter the facts in proportion to their exact 
frequency. What is most familiar to nature, may not be the 
most familiar to us. We may not see the world from a 
central or commanding point of view. The best example of 
this is our excessive familiarity with one type of causation — 
the human will ; in consequence of which, we represent that 
as the proper and natural type ; whereas, it is an exceptional 
and narrow instance of causal agency. 

There still remains the eflect of society in propagating and 
iterating certain propositions in langnage ; by which iter-ation, 
no less than by confronting the facts in our own person, we 
are moulded to belief in certain doctrines. On the whole, 
therel'ore, when the various agcmcies operating to form our 
convictions are taken together, the one circumstance assigned 
by Mr. Spencer is so overborne as to render our strength of 
belief no just criterion of the facts believed. 

Sixthly. Nothing is gained by putting under one head, and 
subjecting to a common test, two classes of beliefs so distinct, 
as Helf-Consistcncy and Consistency with Facts. Hitherto, in 
philosophy, these two departments, under various names, have 
been kept distinct. The one is known as Formal Truth, 
Necessary Truth, the Laws of Thought ; the other is Material 
Truth, Contingent Truth, Inductive Certainty. Altliough the 
most strongly iterated of the laws inductively arrived at tend 
to indissoluble associations, and to a dilliculty of thinking their 
opp)ositcs — in that way approximating to the ti’uths ol (Consist- 
ency, this is a mere inci(ient belonging unequally to things 
that are alike true. When the inconceivability occurs, a 
reason can be given for it ; and the reason not being always 
the same, there is no propriety in disguising the deeper dif- 
ferences by the superficial agreement. We are not obliged to 
have only one Universal Postulate. Should there occur two 
very difierent kinds of certainty, neither reposing on the other, 
our proper course is to assign different postulates. 

On these various grounds, we demur to the test of the 
‘ Inconceivableness of the Opposite ’ as the basis of all cer- 
tainty, or as the matter that cannot be proved, but must be 
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asked and granted, before demonstration can begin. We should 
propose, instead of that test, at least two Postulates, accord- 
ing to the distinction last noted ; perhaps more may be re- 
quisite. 

First and foremost, we should place the Postulate of Consis- 
tency, or Self-Consistency — the absence of self-contradiction. 
This is the basis of Immediate Inferences, or Equivalent Forms. 
It must be conceded as a prime condition of all reasoning, 
discussion, and intelligent communication. Enough has been 
said in regard to it. 

Secondly, there must be some assumption or assumptions at 
the foundation of all inferences or conclusions from Experience 
— some grounds of Material or Inductive certainty. There is 
much more difficulty in deciding what the postulate should be 
for the department of real inference, or whether a single 
postulate is enough. We here enter upon a totally new 
sphere. 

In order to guarantee the conclusions of our experience, 
or to support us in such allegations as — ‘water quenches thirst,’ 
‘ unsupported bodies fall’ — there is clearly demanded, in the 
first instance, a trust in prese7it consciousness. We must assume 
that what we I’eel, we do feel ; that our sensations and feelings 
occur as they are felt. Whether or not we call this an irresisti- 
ble belief, an assertion whose opposite is inconceivable or 
unthinkable, we assume it and proceed upon it, in all that we 
do. The calling the negation unthinkable does not constitute 
any reason for assuming it ; we can give no reason better than 
that we do assume it. 

The importance of stating this primary assumption is not 
apparent, till we proceed beyond it. We are carried a very 
little way into * knowledge by the admission taken by itself; 
we must make some steps in advance, and assume things 
seemingly precarious in their character when compared with 
the decisive certainty of immediate consciousness. 

It is requisite, in the second place, that we should believe 
in ])ast consciousness, or memory. Unless we trust our recol- 
lection, our knowledge is limited to what is now present ; and 
we cannot compare two successive experiences, or declare two 
facts to succeed one another. We have, one moment, the 
consciousness of thirst ; the next moment, we have the con- 
sciousness of a certain act called drinking ; the next follow- 
ing moment, we have the farther consciousness of relief from 
thirst. The succession of the three steps is a fact or experi- 
ence; but we ciinuot believe it, unlefss we believe in the 
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recent fact, given in memory, as well as the present, given in 
consciousness. 

The belief in memory must therefore be postulated. It 
may be asked, however, are we to believe our memory without 
limits, or, if not, what are the limits to our belief? It* there 
be any circumstance qualifying or defining the belief, that 
circumstance should be produced as something more funda- 
mental, and therefore proper to take the place of the assump- 
tion that it limits and qualifies. In short, memory must be 
believed in ; yet the postulate of the belief is not wholly 
independent and isolated, but leans to some extent on another 
and a difierent postulate. 

Granting, however, that the belief in memory, as well as 
the belief in present consciousness, is a primary assumption, 
we next remark that it comes short of our needs. The most 
authentic recollection gives only what has been; something 
that has ceased, and can concern us no longer. A far more 
perilous leap remains ; the leap to the future. All our interest 
is concentrated on what has yet to be ; the present and the 
past are of value only as a clue to the events that are to 
come. Now, it is far easier to satisfy us of what has been, 
than of what is still to be. 

The postulate that we are in quest of must carry us across 
the gulph, from the experienced known, either present or 
remembered, to the unexperienced and unknown — must per- 
form the leap of real inference. ‘ Water has quenched our 
thirst in the past by what assumption do we affirm that the 
same will happen in the future ? Experience does not teach 
us this ; experience is only what has actually been ; and, 
after never so many repetitions of a thing, there still remains 
the })eril of venturing upon the unrrodden land of future 
possibility. 

The fact, generally expressed as Nature’s Uniformity, is the 
guarantee, the ultimate major premise, of all Induction. 

‘ What has been, will be,^ justifies the inference that water 
will assuage thirst in after times. We can give no reason, or 
evidence, for this uniformity ; and, therefore, the course seems 
to be to adopt this as the finishing postulate. And, undoubtedly, 
there is no other issue possible. We have a choice of modes of 
expressing the assumption, but whatever be the expression, the 
substance is what is conveyed by the fact of Uniformity. 

As nature is not uniform in everything, we have to apply 
a test to discriminate the uniformities from the varieties. 
There is a uniformity jn the manner of animal generation, but 
18 
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not an absolute sameness in the individuals born even of the 
same pair. Now experience will not establish uniformity, but 
it will establish exceptions to uniformity ; it will sift the natural 
sequences and enable us to reject all that are not uniform. It 
does not prove that anything will always be in the future 
what it has been in the past, but it will prove that some things 
have been uniform in the past, and others not uniform. It 
has at least a destructive certainty. 

Let us word the postulate thus : — What has uniformly been 
in the past will he in the future. Otherwise, ‘ what has never 
been contradicted in any known instance (there being ample 
means and opportunities of search) will always be true.’ In 
the course of our experience, we have seen a great many pro- 
mising uniformities break down. Again, we have found in- 
stances that have never failed ; on such cases, we venture, 
and it is a mere venture, to predict the future continuance of 
the same state of things. We go forward in blind faith, until 
we receive a check ; our confidence grows with experience ; 
yet experience has only a negative force, it shows us what has 
never been contradicted ; and on that we run the risk of go- 
ing forward in the same course. 

This assumption is an ample justification of the inductive 
operation, as a process of real inference. Without it, we can 
do nothing ; with it, we can do anything. Our only error is 
in proposing to give any reason or justification of it, to treat 
it other wise than as begged at the very outset. If there be a 
reason, it is not theoretical, but practical. Without the as- 
sumption, we could not take the smallest steps in practical 
matters ; we could not pursue any object or end in life. Un- 
less the future is to reproduce the past, it is an enigma, a 
labyrinth. Our natural prompting is to assume such identity, 
to believe it first, and prove it afterwards. 

This third Postulate is, properly speaking, the Postulate of 
Experience. Not only does it involve a hazard peculiar to 
itself, making a broad line between it and the postulates of 
present consciousness and of memory, but it seems to remove 
all the doubts and ambiguities connected with these appar- 
ently more facile assumptions. Nothing can be better evidence 
than present reality, provided we do not mistake an actual 
consciousness for an inference, or a recollection. This diffi- 
culty is got over by comparison of instances, and by the appli- 
cation of general principles, which repose ultimately upon the 
Great Postulate. 

So with Memory. We trust implicitly a recent recolleo- 
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fcion ; but as the interval of time enlarges, our trust diminishes. 
A limit has thus to be prescribed, through a comparison of 
experiences, followed by an inference from the past to the 
future, which brings us round again to the assumption of the 
future from the past. Hence, whichever way we turn, we 
find this to be the one resting place for the sole of our foot. 

E.— -ARISTOTELIAN AND SCHOLASTIC FALLACIES. 

The Aristotelian is the basis of all subsequent classifications. 
It proceeds qpon the distinction between fallacies in Language, 
and fallacies in Thought. 

1. Fallacies arising in Language ( In Dlctione, ol irapa r^v 

1. Aequivocatio, Homonymia, op,u)i^v/u.la ■ ambiguity 
in a single term. This is a very comprehensive class of fal- 
lacy. One of the examples given by Aristotle illustrates an 
ambiguity in the word ‘ necessary.’ ‘ Evil is good, for what is 
necessary (rd Beovra) is good, and evil is necessary.’ What is 
necessary as a means to a desired end is good; but what 
necessarily results from antecedent conditions may be evil. 
Whately gives, in his Logic, an enumeration of words often 
used ambiguously in discussion. Tliis task bolougs as much 
at least to the lexicographer as to the logician. Tims : ‘ Ex- 
pect' is either what is possible, as that the sun will rise to- 
morrow, or what is right, as ‘ England expects every man to 
do his duty. ’ ‘ Old ’ means either length of duration, or dis- 

tance of time. As age gives experience, and experience often 
teaches wisdom, there is a disposition to regard the ancients 
as wiser than ourselves. To this Bacon replied, ‘ we are the 
ancients we inherit the wisdom of the old, and can add to it 
more experience. 

A chief cause of ambiguity is that the signification of words 
is constantly shifting. The word ‘publish’ formerly meant 
‘ communicate ’ or ‘ show,’ — ‘ The unwearied sun publishes to 
every land.’ This is now the legal meaning of publi.sh: to 
publish a libel is not necessarily to print it, any communica- 
tion of written libellous matter to another is sufficient. The 
law still speaks of ‘ uttering ’ coin. 

‘ Some ’ is of interest to the logician, in its two chief senses 
‘ some at least,’ and ‘ some at most,’ or some = not none, and 
some = not all. 

The remedy for ambiguity is Definition. 

2. AvifJiiholy, amphiholia, upcjyi^oXia. A sentence may have 
two grammatical renderings, but by preference suggest the one 
intended to mislead. , This was an occasional trick of the 
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ancient oracles. ‘ Aio te, jEacida, Bomanos vincere posse,* 
reads as well whether the Romans are victors or vanquished. 
*I hope that you the enemy may slay.’ 

3. Fallacia comjpositionis et divisionis. Whately defines this 
fallacy as the use of a term collectively in one premise, and 
distributively in another. If the term is collective in the 
major premise, and distributive in the minor, it is a fallacy of 
division ; if the collective is in the minor, and the distributive 
in the major, it is a fallacy of composition. 

Five is one number, 

Three and two are five, 

Three and two are one number. 

Three and two are two numbers. 

Three and two are five. 

Five is two numbers. 

Aristotle gives a similar division, — avvdeai^^ or the possibility 
of wrong disjunction, and hcatfjcai^ or the possibility of wrong 
conjunction. His example of is : — 

Five is two and three ; 

Two and three are even and odd ; 

Five is even and odd. 

This would be a fallacy of composition, according to Whately; 
and Mr. Poste observes that it is not easy to understand exactly 
Aristotle’s distinction, and not worth the trouble. 

4. Fallacia Prosodiae or Acceni'os, rrpootcdta. This is of 
very trifling consequence, and chiefly noticeable because of 
the diflerent meanings that may be given to a sentence by 
varying the emphasis. Mr. De Morgan remarks that the 
commandment, ‘ Thou shalt not bear false witness against thy 
neighbour,’ is often read with the emphasis so placed as “to 
suggest that subornation is not forbidden, or that anything 
false except evidence is permitted, or that it may be given /or 
him, or that it is only against neighhours that false witness 
may not be borne.’ Most of the old examples are mere puns. 
‘ Tu es qui es ; quies est requies ; ergo, tu es reqiiies.’ 

5. Fallacia figurae dictionis, X-tfews. According to 

Aiistotle’s view, this fallacy is a species of grammatical 
mistake, arising from the circumstance that unlike things 
have names with a like inflexion. Thus, ailm^ and cutting 
have the same termination, but one applies to a state or 
quality, the other to an action. 

II. Fallacies in Thought {Extra Biciionem, ol efw Xe'fewv). 

1. Fallacia accidentis, or a dido sjimjjliciier ad dictum 


Fallacy of Division, 

I Fallacy of Composition. 
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secundum quid, irapd to A fallacy assuming that 

subject and predicate have all their attributes in common. It 
is taking a predicate as co-extensive with a subject, when it 
is not. 

2. Fallada a dicto secundum quid ad dictum simplidter, 
TO d7rXu}<s ■q fx^ dirXw^i dXXh irij fj ttov ^ tro'ti 7rp6<s tt Xd^eadai, 
confusion of an absolute statement with a statement limited in 
manner, place, time, or relation. 

What you bought yesterday, you eat to-day; 

You bought raw meat yesterday ; 

You eat raw meat to-day. 

This is the converse of the fallacia accidentis ; many of the 
examples of both are instances of erroneous conversion of an 
universal affirmative. 

3. Ignoratio Elenchiy to irapd. rrji^ JOV eXtry^ov df^votav^ an 
inadequate notion of confutation. A debater undertakes to 
contradict and overthrow a thesis, and proceeds to destroy 
some different position. It is the common error of arguing 
beside the point, of proving what has only a superficial 
resemblance to the conclusion, or of simply trying to distract 
attention from the point at issue. Mr. de Morgan classifies, 
along with this, any attempt to transfer the onus prohandi to 
the wrong side. 

4. Fallada cunsequentis^ non sequitur, to irupd to kyropevov. 
To mistake gall for honey, because it is yellow, is a non 
sequitilr. Rain wets the ground, therefore wet ground implies 
that it has rained. Every one in a fever is hot, but every 
one that is hot is not in a fever. In this case also, the ex- 
amples are generally instances of wrong conversion of an 
universal affirmative. 

5. Petitio Principlij to Trapd to eV dp^y Xap^dveiv Aristotle 
describes five forms of this fallacy. (1) When one bogs the 
very thing that ought to be demonstrated. (2) When one 
begs universally, what ought to be demonstrated particularly. 
{3) When one begs the particular to help to prove the uni- 
versal. (4) When one begs all the particulars that compose 
the universal. (5) When one begs something necessarily con- 
nected with the conclusion. 

Logicians discuss the question whether the syllogism itself 
is a petitio principii. 

6. Non causa pro causa, to p-q ahiov w? aiTiov TtOevai, an 
inductive fallacy, for which another name is, post hoc, ergo 
proper hoc, which is the vice of the delusive induction called 
per simplicem enumerationem. Whitfield attributed his being 
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overtaken by a hailstorm on a certain occasion to bis having 
not preached at the last town. 

7. Fallada plurium mterrogationum, to to irXelu) epivT^fiara 
tp TToieiv, is the fallacy of potting more questions than one as 
one. Why did you. strike your father ? It is an easy snare 
to ask a reason for a fact that has no existence. The first 
members of the Royal Society were in this predicament, when 
they tried to explain why a dead fish weighed more than a 
living fish. The answer was, it did not. 

Hardly any addition has been made to Aristotle’s list of 
Fallacies by modern writers on the Syllogism. Aristotle’s 
principle of classification has been pronounced illogical, and 
new arrangements have been proposed ; but his enumeration 
has not been materially increased. 

The arrangement followed in most Manuals of Syllogistic 
Logic, is that adopted by Whately. 

Rejecting as indistinct the division of Fallacies into those 
in the words (in dictione) and those not in the words (extra 
dictionem), Whately divides them into Logical and Kon- 
Logical. The Logical include all cases of insufficient premises 
advanced as sufficient ; all cases ‘ where the conclusion does 
not follow from the premises.’ Such cases only, he contends, 
are logical in the strict sense: logic having to do only with 
the sufficiency of the premises given for the conclusion based 
upon them. As Non-Logical he reckons all cases wh6re the 
premises are sufficient for the conclusion, ‘ where the conclu- 
sion does follow from the premises,’ but where either the 
premises are unduly assumed, or the conclusion is irrelevant 
to the point in dispute. To settle whether the premises are 
legitimate or whether the conclusion is in point, passes beyond 
the proper sphere of Logic. 

Such are Whately’s main divisions. The grouping of the 
Aristotelian fallacies under them is as follows : — I. He sub- 
divides Logical fallacies into the Purely Logical and the Semi- 
logical. The Purely Logical are Undidributed Middle, and 
IUlcU Process of the Major and of the Minor : two errors which 
Aristotle did not enumerate in his list of Fallacies (sophismata), 
whether because he considered them too palpable to be fraudu- 
lently used by a sophist, or because he had sufficiently exposed 
them in treating of the syllogism. The Semidogical embrace 
all instances of ambiguous middle term. The ambiguity may 
be in the term itself, or may depend upon the context. The 
ambiguity being in the term itself, we have Fallada Bquwo^ 
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cationis, and Fallacia AmphiboUae. Our author takes an 
opportunity of remarking that a term may have two meanings 
from accident (as the term ‘light’) ; or from some connexion 
of resemblance, analogy, cause and effect, &c., between the 
different senses. The ambiguity arising from the context, we 
have Fallacia Gomposition'is et Dwisionis, and Fallacia Accidentis, 
and a dicto secundum quid ad dictum simpliciter. In these 
cases the middle term is not ambiguous in itself, but is used 
with different adjuncts in the two promises. 

II. In the Non-logical or Material group, the premises may 
be unduly assumed, and the conclusion may be irrelevant. A 
premise may be altogether false and unsupported. The only 
guarantee against this is a knowledge of the conditions of In- 
duction. The major premise may beg the conclusion (petitio 
principUJ ; being either the very same as the conclusion, and 
differing only in form, or not quite the same as the conclusion, 
but unfairly implying it. So much for premises unduly 
assumed. Turning now to the other sub-division of the Non- 
logical fallacies (iguoratio elenchi, or irrelevant concXusimi)^ we 
find various modes of shirking the question particularized. 
One way is to lay great stress upon the objections, taking no 
notice of what may be said in fiivour. Another way is to shift 
ground, either to something wholly irrelevant, or from one 
premise to another. A third way is to escape under cover of 
complex and general terms. And a fourth way consists in 
appeals to the passions and sentiments, ignoring altogetlier the 
rational grounds of the point in question. (See Book VI). 


THE AXIOM OF THE SYLLOGISM. 

( Supplementary Note to the Second Edition.) 

In pp. 18, 156, 226, 237, 247, 269, the Logical Axiom of 
the Syllogism has been placed under the head of Inductive 
truth. This has not been done without misgivings, as the 
following remarks will show. 

The drawing of a broad line between Immediate and 
Mediate or Syllogistic Inference, and the laying down of a 
Deductive Axiom founded on experience as the basis of the 
Syllogism, will be seen to be attended with difficulties. 

The first is the anomalous middle position of the Hypo- 
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thetical Syllogism. If we are bound to bring hypothetical 
inference under one or other of the two forms, we feel that 
our decision is not satisfactory ; the case passes somewhat 
beyond Immediate Inference, and yet does not reach to 
Syllogism. 

There is the same unpleasant doubt about the cases dis- 
cussed in p. 109, and p. 157, where a singular proposition 
has to be treated as a Universal. We cannot, without con- 
siderable straining, make these out either Equivalent proposi- 
tions or Syllogisms. 

The second difficulty is still greater. The question has to 
be raised, whether syllogistic inference is or is not Self- 
consistency. Is the conclusion the mere equivalent of the 
premises, so that to deny it, while admitting the premises, 
would be self- contradictory ? 

That the conclusion of the Syllogism flows necessarily from 
the premises, is generally insisted on. To refuse the con- 
clusion would be to contradict the premises. Indeed, the 
self-contradiction would be as unequivocal as in the denial of 
an immediate inference — all A is B, some A is B. In what 
then consists the distinction, as regards the logical foundation, 
or the kind of certainty, between Mediate and Immediate 
inference ? 

In the Syllogism, the bond of necessary equivalence lies 
between one proposition and two others ; in the immediate 
inference, it lies between one proposition and one other. 
This makes the case a degree more complicated, without 
apparently altering the generic character of the inference ; 
it is an inference contained in the premises ; it cannot be 
refused without contradiction in terms. 

This circumstance of necessary, or self-consistent relation- 
ship should appear in the axiom of the Syllogism. It does so 
in the dictum de omni et nullo. That axiom seems to be a 
necessary truth ; we feel that to deny it would be not merely 
to deny a fact, but to deny in one form of words what we 
have already affirmed in another ; which expresses what is 
meant by ‘ contradiction in terms,’ and by the denial of a 
‘ necessary ’ truth. 

The other form of the axiom — Nota notce — ‘ whatever has a 
mark has whatever that mark is a mark of,’ must also be 
necessary, if it is an exact equivalent. We cannot suppose 
that the Syllogism under one form of axiom is an implicated 
or necessary inference — an analytic judgment ; and, under 
another form, an inductive or contingent inference — a syn- 
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thetic judgment ; such a supposition could arise only from 
some great confusion of ideas. 

If, under the guise of nota notaSy the axiom is exactly equiva- 
lent in substance, as it is in appearance, to the mathematical 
axiom of mediate equality— equals of the same are equal — 
it would not be an axiom of self-consistency, or an analytic 
judgment. That axiom may be very evident, may be styled 
by courtesy self-evident, but it is a synthetic judgment ; the 
subject and the predicate are not mutually implicated ; its 
denial is not a contradiction in terms. The subject is ‘ equals 
of the same’ — things severally compared to a common stan- 
dard or measure ; the predicate is — equal by ‘ coincidence,’ or 
by being compared immediately — a totally distinct mode of 
comparison. These two modes are said to concur ; the trial 
by the one mode is a test or mark of what would happen in a 
trial by the other mode. We have an opportunity of comparing 
two things with the same third ; we have no opportunity of 
applying the two things to each other ; we are assured by the 
axiom that the coincidence of the two with the common third 
is proof that they would coincide if we could apply them to 
each other. There would not be a contradiction in termsy 
there would only be a contradiction of experienced facts, if we 
denied that mediate coincidence infers immediate coinci- 
dence. 

Mr. MiU, in the new edition of his Logic, Vol. I., p. 208, 
states that he regards Formal Logic as the logic of mere 
consistency, and the dictum de omni as its axiom ; he does not 
insist on applying to it the nota notccy although he regards that 
form as the proper axiom for the logic of the pursuit of truth by 
way of Deduction ; the recognition of which can alone show 
how it is possible that deductive reasoning can be a road to 
truth. So viewed it is, not self-consistency, but an inductive, 
contingent, or synthetic proposition, like the mathematical axiom 
of mediate equals. 

The difference between formal deduction and real deduction 
is the difference between syllogism and inductive or experi- 
mental truth. Keal deduction is the following out of an 
induction, and assumes the uniformity of nature. That the 
men living and unborn will die is a necessary inference from 
‘ all men are mortal,’ but not a necessary inference from the 
actual premise, which is confined to the men that have 
actually died. The real deduction contains three steps : — 
certain individuals possess the attributes called humanity, and 
also the attribute morjiality ; these two attributes have been 
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conjoined throngli all our past experience ; hence the presence 
of the one marks the presence of the other. Now, John Brown 
and William Smith possess tke first fact, humanity, therefore 
they possess what it marks, that is the second fact, mortality. 
This is the application of the nuta notw in its purity and sim- 
plicity ; the uniformity of nature being supposed in addition. 

For greater clearness, take another instance. ‘ All inert 
substances gravitate ; ’ throughout all our experience, the 
property ‘inertness’ is a mark of the property ‘gravity.’ 
Now, the etherial medium in space has the mark inertia (by 
resisting the comets) ; it therefore gravitates. 

But still the question recurs, might not the inference in 
both these instances be given under the dictum de omni ? 
For, basing on the uniformity of nature, we at once convert 
the special observations into a general law ; men in the past 
have died, men in the future will die ; whence all men are 
mortal. Cains has the marks of man, is a man ; Cains is 
mortal. Inert matter gravitates ; the ether is inert ; the 
ether gravitates. 

It would thus seem that the attainment of new truth by 
the way of deduction, does not imperatively demand any 
change of axiom. The dictum and the nota notes are equally 
suitable. If so, the inference must still be a case of necessary, 
implied, or self-consistent truth, Of the dictum and the nota 
notcB alike, we must declare that their denial is a self-contra- 
diction. 

Necessary or self-consistent inference, instead of being con- 
fined to the manipulation of the equivalent forms of pro- 
positions, takes a wider sweep and embraces the Syllogism, 
which we should have to characterise as ‘ mediate self-con- 
sistency,’ ‘ mediate necessity,’ ‘ complex implication.’ The 
forms lying between immediate inference or propositional 
equivalence, and mediate inference or syllogistic equivalence, 
would be regarded as incidental varieties of Self-consistency ; 
they need not be forced under either of the two principal 
genera. 

When we say ‘ Socrates was wise,’ ‘ Socrates was poor ; ’ 
therefore ‘ one man was wise and poor,’ we draw a necessary 
or self-consistent conclusion, but not by the way of the 
Syllogism, as representing deductive reasoning. From 
‘ Socrates is wise,’ and ‘ Socrates is poor,’ we can conclude 
‘Socrates is wise and poor;’ ‘wisdom and poverty are con- 
joined in Socrates ; ’ the axiom or assumption here is — when 
properties can be affirmed of a subject separately, or in separate 
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propositioDS, they may be affirmed conjunctly, or in a com 
pound proposition — which is a mode of equivalence, and 
cannot be denied without self-contradiction. Again, to pro- 
ceed to the farther variation — one man was wise and poor — 
we perform the process of substituting for ‘Socrates’ the 
designation ‘ one man,’ which properly applies to him. This 
is the mode of equivalence constantly assumed in working 
algebraic equations; where, for any expression, we insert 
at pleasure another equal to it. Neither of these modes is 
the same as the dictum de omni^ and, therefore, they need not 
be forced under the syllogism, although they amount to some- 
thing more than stating an equivalent form of a single pro- 
position. The same remark applies to what has been termed 
‘ inference by added determinants,’ p. 109. The modes of 
‘self-consistency,’ instead of conlbrming strictly to one or 
other of the two types — Equivalent propositions and Syllogism 
— may assume a variety of aspects. 
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St. Andrews, 

Annals of My Early Life, 1806- 
1846. 8vo., 155. 

Annals of My Life, 1847-1856, 8vo., 
los. 6d. 

Adventure. 

Brassey.— Works by Lady Brassey. 

A Voyage in the Sunbeam ’ ; Our 
Home on the Ocean for Eleven 
Months. 

Library Edition. With 8 Maps and 
Charts, and 118 Illustrations, 8vo. , 
21J. 

Cabinet Edition, With Map and 66 
Illustrations. Crown 8vo., 7s. 6d. 
Silver Library Edition. With 66 
Illustrations, Crown 8vo., 3^. 6d. 
Popular Edition. With 60 Illustra- 
tions, 4to., 6d. sewed, is. cloth. 
School Edition. With 37 Illustrations. 
Fcp., 2s. cloth, or y. white parch- 
ment. 

Sunshine and Storm in the East. 
Library Edition. With 2 Maps and 
141 Illustrations. 8 vo., 21J, 

Cabinet Edition. With 2 Maps and 
1 14 Illustrations . Crown 8vo. , 7s, 6d. 
Popular Edition. With 103 Illustu- 
tions. 4to. , 6d. sewed, is. cloth. 
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Brassey.— Works by Lady Brassey— 
continued. 

In the Trades, the Tropics, and 
THE ' Roaring Forties 
Cabinet Edition. With Map and 220 
Illustrations. Crown 8vo., ^s. 6^/. 
Popular Edition. With 183 Illustra- 
tions. 4to., bd. sewed, i.f. cloth. 
Three Voyages in the ■ Sunbf':am’. 
Popular Edition. With 346 Illustra- 
tions. 4to., 2s. 6 a. 

The Last Voyage to India and 
Australia in the 'Sunbeam'. 
With Charts and Maps, and 40 Illus- 
trations in Monotone (20 full-page), 
and nearly 200 Illustrations in the 
Text from Drawings by R. T. PRIT- 
CHETT. 8vo, , 21S. 

Curzon— Persia and the Per.sian 
Question. With 9 Maps, 96 Illustra- 
tions, Ajipendices, and an Index. By 
the Hon. George N. Curzon, M.P., 
late Fellow of All Souls’ College, Ox- 
ford. 2 vols. 8vo. , 42;. 

Froude.— Works by James A. Froude. 
Oceana : or England and her Colonies. 
With 9 Illustrations. Crown 8vo., 
2 S. boards, 2s. 6 d. cloth. 

The Engllsh in the West Indies: 
or the Bow of Uly.sses. With 9 Illus- 
trations. Cr. 8vo. , 2s. bds. , 2s. 6 d. cl. 

Howard.-LiFE with Trans-Siberian 
Savages, By B. Douglas Howard, 
M.A, Crown 8vo.,6l 

Howitt.— Visits to Remarkable 
Places, Old Hails, Battle-Fields, 
Scenes illustrative of Striking Passages 
in English History and Poetry. By 
William Howitt. With 80 Illustra- 
tions. Crown 8vo., 3J, 6 d. 

Blnight— Works by E. F. Knight, 
AuUior of the Cruise of the ' Falcon 
The Cruise of the ‘ Alerte ' : the 
Narrative of a Search for Treasure on 
the Desert Island of Trinidad. With 
3 Maps and 23 Illustrations, Crown 
8vo., 3J. 6 d. 

Where Three Empires Meet : a Nar- 
rative of Recent Travel in Kashmir, 
Western Tibet, Baltistan, Ladak, 
Gilgit, and the adjoining Countries. 
With a Map and 54 Illustrations, 
Cr. 8vo. , yr. 6 d. 


Lees and Clutterbuck.—B. C. 1887: 
A Ramble in British Columbi.a. By 
J. A. Lees and W. J. Clutterbuck, 
Authors of ‘ Three in Norway’. With 
Map and 75 Illustrations. Cr. 8vo., 3J. 6 d. 
Nansen.— Works by Dr. Fridtjof 
Nansen. 

The First Crossing of Greenland, 
With numerous Illustrations and a 
Map. Crown 8vo., 7L 
Eskimo Life. Translated by William 
Archer. Wiili 16 Plates and 15 
Illustrations in the Text. 8vo., i6j. 

Pratt.— To THE Snows of Tibet 
'I’HROUGH China. By A. K. Pratt, 
F'.R.G.S. With 33 Illustrations and a 
Map. 8vo., i8j. 

Riley.— Athos : or the Mountain of the 
Monks. ByATHELSTAN KlLEY, M.A. 
With Map and 29 Illustrations. 8vo. , 21J. 

RockhilL— The Land of the Lamas : 
Notes of a Journey through China, Mon- 
golia, and Tibet. By William Wood- 
VILLE Rockhill. Willi 2 Maps and 
6i Illustrations. 8vo., 15J. 

Stephens.— M A doc : An Essay on the 
Discovery of America, by Madoc AP 
Owen Gwynedd, in the 'rwdfth Cen- 
tury. By Thomas Stephens. Edited 
by Llywarch Reynolds, B.A. Oxon. 
8vo., js. 6 d. 

THREE IN NORWAY. By Two of 
Them. With a Map and 59 Illustra- 
tions. Cr. 8vo. , 2s. boards, 2s. 6 d. cloth. 

Von Hohnel,— Discovery of Lakes 
Rudolf and Stefanie : Account of 
Count Samuel Teleki’s Exploring 
and Hunting Expedition in Eastern 
Equatorial Africa in 1887 and 1888. By 
Lieutenant Ludwig von Hohnel. 
With 179 Illustrations and 6 Maps. 2 
vols. 8vo. , 42^. 

Whishaw.— Out of Doors in Tsar- 
land; a Record of the Seeings and 
Doings of a Wanderer in Russia. By 
Fred. J. Whishaw. Cr. 8vo., ys. 6 d. 

Wolff.— Works by Henry W. Wolff. 
Rambles in the Black Forest. 
Crown 8vo. , js. 6 d. 

The Watering Places of the 
Vosges. Crown 8vo. , 4J. 6 d. 

The Country of the Vosges. With 
a Map. llvo., 12s. 
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THE BADMINTON LIBRARY. 

Edited by the Duke of Beaufort, K.G., assisted by Alfred E. T. Watson. 


ATHLETICS AND FOOTBALL. Byj 
Montague Shearman. With 51 
Illlustrations. Crown 8vo., loj. 6rf. 
BIG GAME SHOOTING. By C. Phii.- 
LIPPS-WOLLEY, F. C. SeLONS, W. G. 
LittledaLE, &c. With Illustrations. 

2 vols. \ln the Press. 

BOATING. By W. B. Woodgate. With 
49 Illustrations. Cr. 8vo., 10s. 6 (/. 
COURSING AND FALCONRY. By 
Harding Cox and the Hon. Gerai.u 
Lascelles. With 76 Illustrations. 
Crown 8vo. , los. 6 d. 

CRICK ET. By A. G. S peel and the Hon. 
R. H. Lyttelton. With Contribu- 
tions by Andrew Lang, R. A. II. Mn - 
CHELi.', W. G. Grace, and F. Gale. 
With 63 Illustrations. Cr. 8vo. , ioj. 6</. 

CYCLING. By Viscount Bury (Earl 
of Albemarle), K.C.M.G., and G. 
Lacy Hillier. With 89 Illustra- 
tions. Crown 8vo., lor. 6 d. 

DRIVING. By the Duke of Beaufort, 
With 65 Illustn, lions. Cr. 8vo., loj. 6 d. 

FENCING, BOXING. AND WREST- 
LING. By Walter II. Pollock, F. 
C. Grove. C.PRRVO.ST, E. B. Mitchell, 
and Walter Armstrong. With 42 
Illustrations. Crown 8vo., loj. 6 d. 

FISHING. By H. Cholmondrlry-Pen- 
nell. With ('untributions by the 
Marquis of Exeter, Henry R. 
Francis, R. B. Makston, &c. 

Vol, 1 . Salmon, Trout, and Grayling. 
With 158 Illustrations. Crown 8vo., 

105 . 6 d. 

Vol. II. Pike and other Coarse Fish. 
With 133 Illustrations. Crown 8vo., 

105 . 6 d. 

GOLF. By Horace G. Hutchinson, 
the Rt. Hon. A. J. Balfour, M.P., 
Sir W. G. Simpson, Bart., Andrew 
Lang, and other Writers, With 91 
Illu.strations. Cr. 8vo., io5. 6 d. 

HUNTING. By the Duke of Beaufort, 
K.G., and Mowbray Morrls. With 
Contributions by the Earl op Suf- 
folk and Berkshire, Rev. E. W. L. 
Davie.s. With 53 Illustrations, Crown 
8vo,, 105 , 6./. , 


MOUNTAINEERING. By C. T. Dent, 
Sir F. Pollock, Bart. , Vb M. CoNWAY, 
Douglas Frkshfield, C. E. Ma- 
thews, C. PiLKINGTON. With 108 
Illusttations. Cr. 8vo., 105. 6 d. 

RACING AND STEEPLE-CHASING. 
Rija//x: By the Eakl of Suffolk and 
Bekk'shike and W, G. Craven. 
With a Contribution by the Hon. F. 
Lawley. Steeple-ckasif/^ : By ARTHUR 
Coventry and Alfred E. '^T. Wat- 
son. With 58 Illusts. Cr. 8vo., 105 . 6 i. 

RIDING AND POLO. By Captain 
Robert Weir, J, Moray Brown, the 
Duke of Bkaufobt, K.G., the Earl 
of Suffolk and Berkshirl;, &c. With 
59 Illu.strations. Cr. 8vo. , 105. 6 d. 

SHOOTING. By Lord Wal.singham 
and Sir RALPH Payne-Gallwey, 
Bart. With Contributions by LOKU 
l-OVAT, A. J. Stuakt-W'ortley, &e. 
Vol. 1 . Fdold and Covert. With 105 
Ilinstrations. Crown 8vo., I 05 . 6 d, 
Vol. 11 . Moor and Marsh. With 65 
Illustrations. Cr. 8vo,, io5. 6 d. 

SKATING, CURLING, TOBOGA- 
NING, AND O'l'HER ICE SPORTS. 
ByjN. M. Heatiicotk.C. G.Tebbutt, 
T. Maxwell Witiiam, ike. With 284 
Illustrations. Cr. 8vo., 105. 6 d. 

SWIMMING. By Archibald Sinclair 
and William Henry, Hon. Secs, of 
the Life Saving Society. With 119 
Illustrations. Cr. 8vo., lo.f, 6 d. 

TENNIS. LAWN TENNIS, RACb 
QUETS, and F 1 VE.S. By J. M. and 
C. G. ilEATHCOTE, E. O. Pl.PlYDELL- 
Bouvkkie and A. C. Ainger. With 
Contributions by the Hon. A. LYTTEL- 
TON, W. C. Marshall, Mis.s L. Dod, 
H. W. W. Wilberforce, H. F. 
Lawfokd, &c. With 79 Illustrations. 
Crown 8vo. , JOS. 6d. 

YACHTING. By the Earl of Pembroke, 
the Marquis of Dufferin and Ava, 
the Earl of Onslow, Lord Brassey 
Lieut. -Col. Bucknill, Lewis Her- 
RRSHOFF, G. L. Watson, E. F. 
Knight, Rev. G. L. Blake, R.N., 
and G. C. Davies. With Illustra- 
tions by R. T. Pritchett, and from 
Photographs. 2 vols. [In the Press. 
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Fur and Feather Series. 

Edited by A. E. T. Watson. 


THE PARTRIDGE. Natural History, 
by the Rev. H. A. Macpherson; 
Shooting, by A. J. Stuart-Wortley ; 
Cookery, by George Saintsbury. 
With II full-page Illustrations and 
Vignette by A. Thorburn, A. J. 
Stuakt-Wortley, and C. Whymper, 
and 15 Di.agrams in the Text by A. J. 
Stuart- w'oRTi.EY. Crown 8vo., y. 

THE GROUSE. By A. J. Stuart- 
Wortley, the Rev. H. A. MACPHER- 
SON, and George Saintsbury. 

{In preparation. 

Campbell-Walker.— The Correct 
Card; or. How to Play at Whist; a 
Whist Catechism. By Major A. Camp- 
bell-Walker, F.R.G.S. Fcp. 8vo., 
2s. 6 d. 

DEAD SHOT (THE); or, Sportsman’s 
Complete Guide. Being a Treatise on 
the Use of the Gun, with Rudimentary 
and Finishing Lessons on the Art of 
Shooting Game of all kinds, al.so Game 
Driving, Wild-Fowl and Pigeon Shoot- 
ing, Dog Breaking, etc. By Marks- 
man, Crown 8vo., loj. 6 d. 

Palkener.— Games, Ancient and Ori- 
ental, AND How to Play Them. 
By Edward Falkener. With nume- 
rous Photographs, Diagrams, &c. 8vo. , 
aiL 

Ford.— I'HE Theory and Practice op 
Archery. By Horace Ford. New 
Edition, thoroughly Revised and Re- 
written by W. Butt, M. A. With a Pre- 
face by C. j. Longman, M.A. 8vo., 141. 

Pranois.— A Book on Angling: or, 
Treatise on the Art of Fishing in every 
Branch; including full Illustrated Idst 
of Salmon Flies. By Francis Francis. 
With Coloured Plates. Cr. 8vo., 

Hawker.— The Diary op Colonel 
Peter Hawker, author of "Instruc- 
tions to Young Sportsmen”. With an 
Introduction by Sir Ralph Payne- 
Gallwey, Bart. With 2 Portraits of 
the Author and 8 Illustrations. 2 vols. 
8vo., 32J. 

Hopkins.— Fishing Reminiscences. 
By Major E. P. Hopkins. With Illustra- 
tions. Crown 8vo. , 6 s. 6 d. 


THE PHEASANT. By A. J. Stuart- 
Wortley, the Rev. H. A. Macpherson, 
and A. J. Innes Shand. 

[In preparation. 

THE HARE AND THE RABBIT. By 
the Hon. Gerald Lascelles, &c. 

[In preparation. 

WILDFOWL. By theHon.JoHNScOTT- 
. Montagu, M. P. , &c. Illustrated by A. 
J. Stuart Wortley, A. Thorburn, 
and others. [In preparation. 

L a n g. — A ngling Sketches. By 
Andrew Lang. With 20 Illustrations. 
Crown 8vo. , 71. 6 d. 

L 0 n g m a n.— Chess Openings. By 
Fred. W. Longman. Fcp. 8vo., 21. 6 d. 

Payne-Q-allwey. — Works by Sir 
Ralph Paynk-Gallwey, Bart. 
Letters to Young Shooters (First 
Series). On the Choice and Use of a 
Gun. With 41 Illustrations, Crown 
8vo., 71. 6 d. 

Lettersto Young Shooters. (Second 
Series). On the Production, Preserva- 
tion, and Killingof Game. With Direc- 
tions in Shooting Wood-Pigeons and 
Breaking-in Retrievers. With 103 
Illustrations. Crown 8vo., i2j. 6 d. 

Pole.— The Theory of the Modern 
Scientific Game of Whist. By W. 
Pole, F.R.S. Fcp. 8vo., 2s. 6 d. 

Proctor.— Works by Richard A. 
Proctor. 

How to Play Whist: with the 
Laws and Etiquette of Whist. 
Crown 8vo. , 3J. 6 d. 

Home Whist : an Easy Guide to Cor- 
rect Play. i6mo. , u. 

Ronalds.— The Fly-Fisher’s Ento- 
mology. By Alfred Ronalds. With 
20 Coloured Plates. 8vo., 141. 

Wilcocke. The Sea Fisherman : Com- 
prising the Chief Methods of Hook and 
Line Fishing in the British and other 
Seas, and Remarks on Nets, Boats, and 
Boating. ByJ. C.WiLCOCKS. Illustrated. 
Crown 8vo. . Ls. 
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Mental, Moral, and Political Philosophy. 

LOGIC. RHETORIC. PSYCHOLOGY. ETC. 

Abbott— The Elements OF Logic. By Bray— Works by Charles Bray. 
T. K. Abbott, B.D. lamo., y . 


Aristotle.— Worlcs by. 

The Politics: G. Bekker's Greek Text 
of Books I., HI.. IV. (VIL), with an 
English Translation by W. E. BoL- 
LAND, M.A. ; and short Introductory 
Essays by A. Lang, M.A. Crown 
8vo., 7J. 6d. 

The Politics: Introductory Essays. 
By Andrew Lang (from Bolland and 
Lang’s ‘ Politics’). Cr. 8vo., 2s. 6d. 

The Ethics: Greek Text, Illustrated 
with Essay and N otes. By Sir Alex- 
ander Grant, Bart. 2 vols. 8vo. , 

3Zf. 

The Nicomachean Ethics: Newly 
Translated into English. By Robert 
Williams. Crown 8vo, , y. 6d. 

An Introduction to Aristotle’s 
Ethics. Books I. -IV. (Book X. c. 
vi.-ix. in an Appendix.) With a con- 
tinuous Analysis and Notes. Intended 
for the use of Beginners and Junior 
Students. By the Rev. Edward 
Moore, D.D., Principal of St. 
Edmund Hall, and late J'ellow and 
Tutor of Queen’s College, Oxford. 
Crown 8 VO., loj. 6d. 

Bacon.— Works by. 

Complete Works. Edited by R. L. 
Ellis, J. Spedding, and D. D. 
Heath. 7 vols. 8vo., 13^. 6d. 

The Essays: with Annotations. By 
Richard Whately, D.D. 8vo. 

lOJ. 6d. 

Bain.— Works by Alexander Bain, 
LL.D. 

Mental Science. Crown 8vo. , 6s. 6d. 
Moral Science. Crown 8vo., 4s. 6d. 
The two works as above can be had in one 
volume, price lojr. 6d. 

Senses and the Intellect. 8 vo. , 155. 
Emotions and the Will. 8 vo., 155. 

Logic, Deductive and Inductive. 
Part I., 4J. Part IL, 6s. 6d. 

Practical Essays. Crown 8vo., 2s. 


The Philosophy of Necessity: or 
Law in Mind as in Matter. Cr. 8vo. , 5J. 

The Education op the Feelings : a 
Moral System for Schools. Crown 
8vo., 2s. 6d. 

Bray.— Elements of Morality, in 
Easy Lessons for Home and School 
Teaching. By Mrs. Charles Bray. 
Cr. 8vo., IS. 6d. 

Crozier.— Civilisation and Pro- 
gress. By John Beattie Crozier, 
M.D. With New Preface, more fully 
explaining the nature of the New Orga- 
non used in the solution of its problems. 
8vo., 14J. 

Davidson.— The Logic of Defini- 
tion, Explained and Applied. By 
William L. Davidson, M.A. Crown 
8vo., dr. 

Green.— The Worksop Thomas Hill 
Green. Edited by R. L. Nettleship. 

Vols. I. and II. Philosophical Works. 
8vo., idr. each. 

Vol. III. Miscellanies. With Index to 
the three Volumes, and Memoir. 8vo., 

21S. 

Hearn.— The Aryan Household : its 
Structure and its Development. An 
Introduction to Comparative Jurispru- 
dence. By W. Edward Hearn, 
8vo., i 6 j. 

Hodgson.— Works by Shadworth H. 
Hodgson. 

Time and Space: a Metaphysical 
Elssay. 8vo., i6.r. 

The 7 'heory of Practice : an Ethical 
Inquiry. 2 vols. 8vo. , 24s . 

The Philosophy of Reflection. 2 

vols. 8V0., 218. 

Hume.— T he Philosophical Works 
OF David Hume. Edited by T. H. 
Green and T. H. Grose. 4 vols. 8vo., 
56J. Or separately, Essays. 2 vols. 
a8.t. Treatise of Human Nature, a 
vols. 28J, 
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Mental, Moral and Political Philosophy— 


Johnstone— A Short Introduction 
TO THE Study of Logic. By Lau- 
rence JoHNSTONH With Questions. 
Cr, 8vo., 2s, bd. 

Jones.— An Introduction to Gene- 
ral Logic. By E. E. Constance 
Jones, Author of ' Elements of Lo;:ic as 
a Science of Propositions’. Cr. 8vo., 
4^. bd. 

Justinian.— The Institutes of Jus- 
tinian; Latin Text, chidly that of 
Huschke, with English Introduction, 
Tran.slation, Notes, and Summary. By 
Thomas C. Sandars, M.A. 8vo. i8j. 

Kant.— Works by Immanuel Kant. 

Critique of Practical Reason, and 
Other Works on the 'J'hkory oe 
Ethics. Translated by T. K. Arbott, 
B.D. With Memoir. 8vo., 12s. bd. 

Introduction to Ixigic, and his 
Essay on the Mistake.n Subtilty 
OK the Four Figures. Translated 
by T. K. Abbott, and with Notes by 
S. T, Coleridge. 8vo,, bs. 

Killick.— Handbook to Mill’s Sv.s- 
TK.M of Logic. By Rev. A. 11 . Kil- 
lick, M.A. Crown 8vo., 3.?. bd. 

Ladd.— Works by George Turnbull 
Ladd. 

Elements of Physiological Psy- 
chology, 8 vo., 21J, 

Outlines of Physiological Psy- 
chology. A Text-Book of Mental 
Science for Academies and Colleges. 
8vo. , i 2 r. 

Lewes.— T he IfisTORYOE Phu.osophy, 
from Thales to Comte. By Geojjge 
Henry Lewes, 2 vols. 8vo. , 32s. 

Max Mtiller.— Works by F. Max Mil- 

ler, 

The Science of Thought. 8 vo. , 21s. 

Three Introductory Lectures on 

THE Science of 'riioUGHT, 

2J. 6d. 

Mill. — Analysis of the Phenomena 
OF THE Human Mind, By James 
Mill. 2 vols. 8vo. , 28J. 


Mill.— Works by John Stuart Mill. 

A System of Logic, Cr. 8vo. . 3J. 6 d . 
On Liberty, Cr. 8vo, , u, 

On Representative Government, 
Crown 8vo. , 2S . 

Utilitarianism. 8vo., 5L 

Examination of Sir William 
Hamilton’s Philosophy. 8vo., i6l 

Nature, the Utility of Religion, 
and Theism. Three Essays. 8vo.,5r, 

Monck.— Introduction to Logic. 
By H. S. Monck, Crown 8vo., 5^ ■ 

Rihot.— The Psychology of Atten. 
TiON. ByTii. Ribot. Cr. 8vo., 3.1. 

Sidgwick.— D i.stinction: ard the 
Criticism of Belief. By Alfred Sidg- 
WICK. Crown 8vo., 65. 

Stock.— Deductive Logic. By St. 
George Stock. Fep. 8vo. , 3s. bd. 

Sully.— Works by James Sully, Grote 
Professor of Mind .and Logic at Univer- 
sity College, London. 

The Human Mind: a Text-book of 
Psychology. 2 vols, 8vo., 21J, 

Outlines of Psychology. 8vo,, 91. 

The Teacher’s PIandbook of Psy- 
chology. Crown 8vo. , 5J. 

Swinburne.- Picture Logic; an 
Attempt to Popularise the Science of 
Reasoning. By Alfred James Swin- 
burne, M.A. With 23 Woodcuts, 
Post 8vo. , sr. 

Thompson.— Works by Daniel 

Greenleaf Thompson. 

A System of Psychology. 2 vols. 


Ml.lWDTS OP THE 

Human Mind. 8vo. , ys. bd. 

The Problem of Evil ; an Introduc- 
tion to the Practical Sciences. 8vo., 
loj. bd. ‘ 
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Thompson. — Works by Daniel 
Greenleaf TuoMPSOt;— continued. 

Social Progress. 8vo. , 7s. 6d. 

The Philosophy of Fiction in 
Literature, Crown 8vo., 61. 

Thomson.— Outlines of the Neces- 
sary Laws of Thought: a Treatise-i 
on Pure and Applied Ijsgic. By Wil- 
liam Thomson, D.D., formerly Lord 
Archbishop of York. Post 8vo. , 6 s. 

Webb.— The Veil of Isis : a Series of 
Essays on Idealism. By T. E. Webb. 
8vo. , loj. 6 d. 

Whately.— Works by R. Whatkly, 
formerly Archbishop of Dublin. 

Bacon’s Essays. With Annotation. 
By R. Whately. 8vo. , 10s. 6 d. 

Elements OF Logic. Cr. 8 vo.,4j. 6rf. 

Elements of Rhetoric. Cr. 8vo., 

4s. 6d. 

Lessons on Reasoning, Fcp. 8vo., 

ij. 6d. 


Zeller.— Works by Dr. Edward Zel- 
ler, Professor in the University of 
Berlin. 

History of Eclecticism in Greek 
Philosophy. Translated by Sarah 
F. Alleynb. Cr. 8vo., loj. 6d. 

The Stoics, Epicureans, and Scep- 
tics. Translated by the Rev. 0 . J. 
Reichel, M.A, Crown 8vo., 15V, 

Outlines of the History of Greek 
Philosophy. Translated by Sarah 
F. Alleyne and Evelyn Abbott. 
Crown 8vo., ioj. 6d. 

Plato and the Older Academy. 
Translated by Sarah F. Alleyne 
and Alfred Goodwin, B.A. Crown 
8vo., i8l 

Socrates and the Socr atic Schools. 
Translated by the Rev. 0 . J. Reichel, 
M.A. Crown 8vo., lOJ. 6d. 

The Pre-Socratic Schools ; a His- 
tory of Greek Philosophy from the 
Earliest Period to the time of Socrates, 
Translated by SARAH F. ALLEYNE. 

2 vols. Crown 8vo, , 30J. 


MANUALS OF CATHOLIC PHILOSOPHY. 

(Stonykurst Series.) 


A Manual of Political Economy. 

By C. S. Dev as, M.A. Cr. 8vo. , 6j. 6</. 
First Principles of Knowledge. By 
John Rickabv, S.J. Crown 8vo., y. 
General Metaphysics, By J ohn Rick- 
ABY, S.J. Crown 8vo. , 5J. 

Logic. By Richard F. Clarke, S.J. 
Crown 8vo., jj. 


Moral Philosophy (Ethics and Natu- 
ral Law), By Joseph Rickaby, S. J. 
Crown 8vo. , y. 

Natural Theology. By 
Boedder, S.J. Crown 8vo., 61. 6d. 

Psychology. By Michael Mahes, 

S.J. Crown 8vo., 6s. 6d. 


History and Science of Langnaje, &c. 


D&Tidson. — Leading and Important 
English Words ; Explained and Ex- 
eropVified. By WiLUm L. David- 
son, M.A. Fcp. 8vo,, y. 6 d. 

Farrar.— Language and Languages: 
By F. W. Farrar, D.D., F.R.S., Cr. 
8vo.,6j. 


Q-rah&m.— English Synonyms, ClaasL 
hed and Explained ; with Practicsd 
Exercises. By G. F. Graham. Fcp. 
8vo., fa. 
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Mental, Moral and Political Philosophy— 


Johnstone— A Short Introduction 
TO THE Study of Logic. By Lau- 
rence Johnstone. With Questions. 
Cr, 8 vo. , 2s. 6d. 

Jones— An Introduction to Gene- 
ral Logic. By E. E. Constance 
Jones, Author of ‘ Elements of Lo;i:ic as 
a Science of Propositions’. Cr. 8vo., 
4 J. 6d. 

Justinian.— The Institutes of Jus- 
tinian: Latin Text, chiefly that of 
Huschke, with English Introduction, 
Translation, Notes, and Summary. By 
Thomas C. Sandars. M.A. 8vo. i8i. 

Kant.— Works by Immanuel Kant. 

Critique of Practical Reason, and 
Other Works on the 'I'hf.ory of 
Ethics. Translated by T, K. Abbott, 
B.D. With Memoir. 8vo., i2i. (jd. 

Introduction to Ix)gic, and his 
Es.say on the Mistaken Subtilty 
OF THE Four Figures. Translated 
by T. K. Abbott, and with Notes by 
S. T. Coleridge. 8 vo., 6j. 

Killick.— Handbook to Mii.l’s Sy.s- 
TF.M OF Logic. By Rev. A. H. Kil- 
lick, M.A. Crown 8 vo., 3.?. 6 d. 

Ladd.— Works by George Turnbull 
Ladd. 

Elements of Physiological Psy- 
chology. 8vo., 21s. 

Outlines of Physiological Psy- 
chology, A Text-Book of Mental 
Science for Academies and Colleges. 
8 vo,, laj. 

Lewes.— The History of Philosophy, 
from Thales to Comte, By George 
Henry Lewes, avols, 8vo., 325. 

Max Miiller.— Works by F. MaxMOl- 

ler. 

The Science of Thought. 8vo. , 21s. 

Three Introductory Lectures on 
the Science of I'hought. 8vo., 
2s. 6d. 

Mill.— Analysis of the Phenomena 
OF THE Human Mind. By James 
Mill. 2 vols. 8vo. , 28J. 


Mill.— Works by John Stuart Mill, 

A System of Logic. Cr. 8vo. , 3^. 6d. 
On Liberty. Cr. 8vo. , 

On Representative Government. 
Crown 8vo. , 2s. 

Utilitarianism. 8vo., 55, 

Examination op Sir William 
Hamilton's Philosophy. 8vo. , i6jr. 

Nature, the Utility of Religion, 
andThei.sm. Three Essays. 8vo.,5j, 

Monck.— Introduction to Logic, 
By H. S. Monck. Crown 8vo. , 5J. • 

Ribot.— The Psychology of Atten. 
TiON. ByTii. Ribot. Cr. 8vo., 3,1'. 

Sidgwick.— Distinction : ard the 
Criticism of Belief. By ALFRED SlDG- 
wiCK. Crown 8vo. , 6 j, 

Stock.— Deductive I.ogic. By St. 
George Stock, Fcj). 8vo., 3«. 6d. 

Sully. — WV)rks by James Sui.i.y, Grote 
Profe.ssor of Mind and Logic at Univer- 
sity College, London. 

The Human Mind: a Text-book of 
Psychology. 2 vols. 8vo. , 21J. 

Outlines of Psychology. 8vo,, qj. 

The Teacher’s Handbook of Psy- 
chology. Crown 8 vo.. 5J. 

Swinburne.— P icture Logic: an 
Attempt to Popularise the Science of 
Reasoning. By Alfred James Swin- 
burne, M.A. With 23 Woodcuts. 
Post 8vo. , 5J, 

Thompson.— Works by Daniel 

Green LEAF Thompson. 

A System of Psychology. 2 vols. 
8vo., $6s. 

The Religious Sentiments of the 
Human Mind, 8vo., 7s. 6d. 

The Problem of Evil : an Introduc- 
tion to the Practical Sciences. 8vo,, 
loj. 6d. ' 
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Mental) Moral and Politioal Philosophy—^^ff/m^/t?^. 


Thompson. — Works by Daniel 
Greenleaf Thompson— 

Social Progress. 8vo., 7s. 6d. 

The Philosophy of Fiction 
Literature. Crown 8vo., dr. 

Thomson.— Outlines of the Neces- 
sary Laws of 'I'hought: a Treatise^ 
on Pure and Applied T^xigic. By Wil- 
liam Thomson, D.D., formerly Lord 
Archbishop of York. Post 8vo., 6 j. 

Webb.— The Veil of Isis: a Series of 
Essays on Idealism. By T. E. Webb. 
8vo., loj. 6d. 

Whately.— Works by R. Whately, 
formerly Archbishop of Dublin. 

Bacon’s Essays. With Annotation. 
By R. Whately. 8vo., iol 6d. 

Elements OF Logic. Cr. 8vo.,4f. 

Elements of Rhetoric. Cr. 8vo., 

4s. 6d. 

Lessons on Reasoning. Fcp. 8vo.,! 

IS. 6d. i 


Zeller.— Works by Dr. Edward Zel- 
ler, Professor in the University oi 
Berlin. 

History of Eclecticism in Greek 
Philosophy. Translated by Sarah 
F. Alleyne. Cr. 8vo., 10s. 6d. 

The Stoics, Epicureans, and Scep- 
tics. Translated by the Rev. 0 . J. 
Reichel, M.A. Crown 8vo., 151, 

Outlines of the History op Greek 
Philosophy. Translated by Sarah 
F. Alleyne and Evelyn Abbott. 
Crown 8vo. , loj. 6d. 

Plato and the Older Academy. 
Translated by Sarah F. Alleyne 
and Alfred Goodwin, B. A. Crown 
8vo., i8j. 

Socrates and the Socr atic Schools. 
Translated by the Rev. 0 . J. Reichel, 
M.A. Crown 8vo., loj. 6d. 

The Pre-Socratic Schools : a His- 
tory of Greek Philosophy from the 
Earliest Period to the tin>e of Socrates. 
Translated by SARAH F. Alleyne. 

2 vok Crown 8vo., gar. 


MANUALS OF CATHOLIC PHILOSOPHY. 

f Stony hurst Series.) 


A Manual of Political Economy. 

By C. S. Dev as, M.A. Cr. 8vo. , 6j. ( d . 
First Principles of Knowledge. By 
John Rickaby, S.J. Crown 8vo., sr. 
General Metaphysics. ByJoHN Rick- 
aby, S.J. Crown 8vo. , 5J. 

Logic. By Richard F. Clarke, S.J. 
Crown 8vo., 51. 


Moral Philosophy (Ethics and Natu- 
ral Law). By Joseph Rickaby, S.J. 
Crown 8vo., y. 

Natural Theology. By Bernard 
Boedder, S.J. Crown 8vo., 6s. 6d. 

Psychology. By Michael Maher, 

S.J. Crown 8vo., 6s. 6d. 


History and Soienoe of Langaage, ftc. 

Davidson.— Leading AND Important Graham.— English Synonyms, Class!- 
English Words: Explained and Ex- fied and Explained: with Practical 

emplified. By William L. David- Exercises. By G. F. Graham. Fcp. 

SON, M.A. Fcp. 8vo., y. 6d. 8vo., 6s. 

Farrar.— Language and Languages: 

By F. W. Farrar, D.D., F.R.S., Oc. 

8vo., 6 j. 
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History and Science of Language, kz— continued. 


Max Muller.— Works by F. Max 

Muller. 

Selected Essays on Language, 
Mythology, and Religion. 2 vols. 
Crown 8 VO, , i6.f. 

The Science of Language, Founded 
on Lectures delivered at the Royal 
Institution in 1861 and 1863. 2 vols. 
Crown 8 VO., 21J. 

Biographies of Words, and the 
Home of THE Aryas. Crown 8vo., 
yr. bd. 

Three Lectures on the Science 
of Language, and its Place in 
General Education, delivered at 
Oxford, 1889. Crown 8vo., 3^. 


Roget. — Thesaurus of English 
Words and Phrases, Classified and 
Arranged so as to Facilitate the Ex- 
pre.s.sion of Ideas and assist in Literary 
Composition. By Petek Mark Roget, 
M. D, , F. R. S. Recomposed throughout , 
enlarged and improved, partly from the 
Author’s Notes, and with a full Index, 
by the Author’s Son, John Lewis 
Roget. Crown 8vo.. lor. bd. 


"Whately.— English Synonyms, By 
E. Jane Whately, Fcp. 8vo., y . 


Political Economy and Economics. 


Ashley.— English Economic History j 
and Theory. By W. J, Ashley, 
M.A Crown 8vo., Part 1 ., 5J. Part 
II., loj. 6 d, 

Bagehot. — Economic Studies, By 
Walter Bagehot, 8vo., lor, 6 d. 

Crump.— An Investigation into the 
Causes of the Great Fall in Pricks 
which took place coincidcntly with the 
Demonetisation of Silver by Germany. 
By Arthur C-RUMp, 8vo., 6 s. 

Devas.— A Manual of Political 
Economy, By C. S, Devas, M.A. 
Crown 8vo. , 6j. 6 d. {Alanualsof Catholic 
Philosophy . ) 

Dowell.— A History of Taxation 
and Taxes in England, from the 
Earliest Times to the Year 1885. By 
Stephen Dowell (4 vols. 8vo.) Vols. 
I. and II. The History of Taxation, 
215 . Vols. III. and IV. The History of 
Taxes, 21J. 

Jordan.— The Standard of Value. 
By William Leighton Jordan. 8vo., 
6j. 

Leslie.— Essays in Political Econ- 
omy. By T. E. Cliffe Leslie. 8vo., 
loj. 6 d. 


lacleod.— Worlis by Hr.NRY DUNNING 
Macleod, M.A, 

The Elements of Banking. Crown 
8vo., 35. 6d. 

The d'HEORY and Practice of Bank- 
ing. Vol. 1 . 8vo., I2J. Vol. II. 


The Theory of Credit. 8vo. Vol. 
I. loj. net. Vol. 11 ., Part I., 45. 6 d. 
Vol. II. Part II., 105 . 6 d. 


Meath.— Prosperity or Pauperism? 
Physical, Industrial, and Technical 
Training. By the Earl of Meath. 
8vo., 55. 

Mill.— Political Economy. By John 
Stuart Mill. 

Silver Library Edition. Crown 8vo. , 
35. 6 d. 

Library Edition. 2 vols. 8vo,, 30J. 

Shirres.— An Analysis of the Ideas 
of Economics. By L. P. vShirres, 
B. A, , sometime Finance U nder Secretary 
of the Government of Bengal. Crown 
8vo. , 6 s. 
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Political Economy and Economics— 


Symes— Political Economy : a Short 
Text-book of Political Economy. With 
Problems for Solution, and Hints for 
Supplementary Reading. By J. E. 
Symes, M.A., of University College, 
Nottingham. Crown 8vo., is. 6 d. 

Toynbee — Lectures on the In- 
dustrial Revolution of the i8th 
Century in England. By Arnold 
Toynbee. 8vo., ioj. 6i. 


iTilson— Works by A. j, Wilson. 
Chiefly reprinted from The Investors' 
Review. 

Practical Hints to Small In- 
vestors. Crown 8vo., is. 

Plain Advice about Life Insurance. 
Crown 8vo., ijr. 

Wolff.-Pi -iople's Banks ; a Record ot 
Social and Economic Success. By 
Henry W. Wolff. 8vo., js. 6d. 


EYolution, Anthropology, &c. 


Clodd.— The Story of Ckeatio.v : a 
Plain Account of Plvolnlion. By 
Edward Clodd. With 77 Illustra- 
tions. Crown 8vo. , y. 6 d. 

Hutb,— T he Marriage of near Kin, 
considered with Respect to the Law of 
Nations, the Result of Experience, and 
the Teachings of Biology. By Alfred 
Henry Huth. Royal 8 vo., js. 6d. 

Lang.—CusTOM and Myth: Studies 
of Early Usage and Belief. P.y Andrew 
Lang, M.A. With 15 Illustrations. 
Crown 8vo., y. 6d. 


Lubbock.— The Origin of Civilisa- 
tion and the Primitive Condition of 
Man. By Sir J. Lubbock, Bart., M.P. 
With 5 Plates and 20 Illustration.s in the 
Text. 8vo. i8.f. 

Romanes.— Works by George John 
Romanes, M.A., LL.D., F.R.S. 
Dakw'in, and After Darwin: an E.\- 
position of the Darwinian Theory, 
and a Discus.sion on Post-Darwinian 
Questions. I-’nrt 1 . The Darwinian 
Tlaiory. With Portrait of Darwin 
and 125 Illustrations. Crown 8vo, , 
10.V. 6./. 

An Examination of Weismannis.m. 
Crown 8vo. , 6 s. 


Classical Literature. 


Abbott.— Hellenica. A ColK ction of 
Essays on Greek Poetry, Philosophy, 
History, and Religion. Edited by 
Evelyn Abbott, M.A., LL.D. 8vo., . 

yius.— E umenides of /Eschy- 
LUS. With Metrical English Translation. 
By J, F. Davies. 8vo., yj. 

Aristophanes. — The Achaknians of 
Aristophanes, translated into English 
Verse. By R. Y. Tyrrell. Crown 

8V0., 15 . 

Becker.— Works by Professor Becker. 
Gallus : or, Roman Scenes in the Time 
of Augustus, Illustrated. F’o.st 8vo., 
75. 6 d. 

ChARICLES: or, Illustrations of the 
Private Life of the Ancient Greeks. 
Illustrated. Post 8vo. , 75. 6d. 


! Cicero.— Cicero’S Correspondence. 
By R. Y. Tyrrell. Vols. I., II., III. 
8 VO., each 125 . 

Clerke.— Familiar Studies in Homer. 
By Agnes M. Clerke. Cr. 8vo.,75. 6 d. 

FarnelL— Greek Lyric Poetry : a 
Complete Collection of the Suiviving 
Pa.ssages from the Greek Song-Writing. 
Arranged with Prefatory .'Articles, In- 
troductory Matter and Commentary. By 
George S. Farnell, M.A. With 5 
Plates. 8vo., 165. 

Harrison.— Myths of the Odyssey. 
IN Art and Literature. By Jane 
E. Harrison. Illustrated with Out- 
line Drawings. 8vo. , i8.r. 

Lang.— Homer and the Epic. By 
Andrew Lang. Crown 8vo. , 95. net. 
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MackaiL— Select Epigrams from 
THE Greek Anthology. By J. W. 
Mackail, Fellow OF Balliol College, 
Oxford. Edited with a Revised Text, 
Introduction, Translation, and Notes. 
8vo., i6j. 


Plato.— Parmenides of Plato, Text, 
with Introduction, Analysis, &c. By T. 
Maguire. 8vo., yj. 6d, 

Rich.— A Dictionary of Roman and 
Greek Antiquities. By A. Rich, 
B.A. With 2000 Woodcuts. Crown 
8vo. , IS. fid. 

Sophocles.— Translated into English 
Verse. By Robert Whitelaw, M.A., 
Assistant Master in Rugby School : late 
Fellow of Trinity College, Cambridge. 
Crown 8vo. , 8j. td. 


Poetry and 

Allingham.— Works by William 

Allingham, 

Irish Songs and Poems. With Fron- 
tispiece of the Waterfall of Asaroe. 
Fcp. 8vo., 6s. 

Laurence Bloomfield. With Por- 
trait of the Author. Fcp. 8vo. , y. 6d. 

Flower Pieces; Day and Night 
Songs; Ballads. With 2 Designs 
by D. G. Rossetti. Fcp. 8vo. , 6s . ; 
large paper edition, 12s, 

Life and Phantasy; with Frontis- 
piece by Sir J. E. Millais, Bart., 
and Design by Arthur Hughes, 
Fcp. 8vo. , 6s . ; large paper edition, i2J. 

Thought and Word, and Ashby 
Manor: a Play. With Portrait of the 
Author (1865), and four Theatrical 
Scenes drawn by Mr. Allingham. Fcp. 
8vo., 6j. ; large paper edition, laj. 

Blackberries. Imperial i6mo., 6r. 

Sets of the above 6 vols. may be had in 
uniform half-parchment binding, price 30J. 


! Tjrrell.— Translations into Greek 
I AND Latin Verse. Edited by R. Y. 
i Tyrrell. 8vo., 6s. 

Virgil.— The ^neid OF Virgil. Trans- 
lated into English Verse by JOHN CON- 
ington. Crown 8vo,, 6s. 

The Poems of Virgil. Translated 
into English Prose by John Coning- 
TON. Crown 8vo., 6s. 

The .^neid of Virgil, freely translated 
into English Blank Verse. By W. J. 
Thornhill. Crown 8vo., 7s. 6d. 

The iENEiD of Virgil. Books I. to 
VI. Translated into English Verse 
by James Rhoades. Crown 8vo., 
Ss- 

Wilkins.— The Growth of the Hom- 
eric Poems. By G. Wilkins, 8vo. 6s, 


the Drama. 

Armstrong.— Works by G. F. Savage- 
Armstrong. 

Poems : Lyrical and Dramatic. Fcp. 
8vo,, 6 j. 

King Saul, (The Tragedy of Israel, 
Part I.) Fcp. 8vo. 5L 

King David. (The Tragedy of Israel. 
Part II.) Fcp. 8vo.,6j. 

King Solomon. (The Tragedy of 
Israel, Part III.) Fcp. 8vo., 6 s. 

Ugone: a Tragedy. Fcp. 8vo., 6f. 

A Garland from Greece: Poems. 
Fcp. 8vo. , 7s. 6d. 

Stories of Wicklow ; Poems. Fcp. 
8vo., 7s. 6d. 

Mephistopheles in Broadcloth: a 
Satire. Fcp. 8vo, , 4L 

One in the Infinite; a Poem. Cr. 
8vo., 7s. 6d. 

Armstrong.— The Poetical Works 
OF Edmund J. Armstrong. Fcp. 
8vo., Si. 
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Poetry and the continued. 


Arnold— Works by Sir Edwin Arnold, 
K.C.I.E., Author of ‘The Light of 
Asia,’ &c. 

The Light of the World; or, the 
Great Consummation. A Poem. 
Crown 8 vo. , yj. 6d. net. 

Presentation Edition. With 14 Illus- 
trations by W. Holman Hunt, 
&c., 4to., 20J. net. 

POTIPHAR'S Wife, and other Poems. 

Crown 8 vo., 5 ^. net. 

Adzuma : or, the Japanese Wife. A 
Play. Crown 8 vo. , 6 j. 6 ./. net. 

Barrow— The Seven Cities of the 
Dead, and other Poems. By Sir John 
Croker Barrow, Bart. Fcp. 8 vo., 5 j. 

Bell.— Works by Mrs. Hugh Bell. 
Chamber Comedies: a Collection of 
Plays and Monologues for the Draw- 
ing Room. Crown 8 vo. , 6s. 
Nursery Comedies : Twelve Tiny 
Plays for Cliildren. Fcp. 8 vo., ir. 6d. 

Bjbrnsen.— Pastor Sang : a Play. 
By Bjornstjeune RjiIrnsen. Trans- 
lated by William Wilson. Cr. 8 vo., sl 

Dante.— La Commkdia Di Dante. A 
New Text, carefully revised with the 
aid of the most recent Isditions and 
Collations. Small 8 vo., 6s. 

Goethe. 

Faust, Part I., the German Text, with 
Introduction and Notes. By Albert 
M. Selss, Ph.D., M.A. Cr. 8 vo., 5 L 

Faust, Translated, with Notes. By 
T, E, Webb. 8 vo,, 12 s. 6d. 

Faust. The First Part. A New 
Translation, chiefly in Blank Verse ; 
with Introduction and Notes. By 
James Adey Birds. Cr. 8 vo., 6 j. 
Faust. The Second Part. A New 
Translation in Verse. By JAMES 
Adp:y Birds. Crown 8 vo., 6s. 

Ingelow. — Works by Jean Ingelow. 
Poetical Works. 2 vols. Fcp. 8vo., 

12S. 

Lyrical and Other Poems. Selected 
from the Writings of Jean Ingelow. 
Fcp. 8vo., 2j, 6d. cloth plain, 3^. 
cloth gilt. • 


Lang.— Works by Andrew Lang. 
Grass of Parnassus. Fcp. 8 vo., 
2 s. 6d. net. 

Ballads of Books. Edited by 
Andrew Lang. Fcp. 8vo., 6 j. 

The Blue Poetry Book. Edited by 
Andrew Lang. With 12 Plates and 
88 Illustrations in the Text. Crown 
8 vo. , 6s. 

Special Edition, printed on Indian 
paper. With Notes, hut without 
Illustrations. Crown 8 w. , yj. 6d, 

Lecky.— Poems. By W. E, H. Lecky, 
Fcp. 8 vo., 5 L 

Leyton.— Works by Frank Leyton. 
The Shadows of the Lake, and 
other Ptieins. Crown 8 vo. , yj. 6d, 
Clieap Edition. Crown 8 vo., 3 ,?. 6d. 
Skeleton Leaves: Poems, Crown 

8 VO. , 6s. 

Lytton.— Works by The Eakl of 
Lytton (Owen ^Ikrf.dith). 

Makah. Fc}). 8vo. , 6s. 6d, 

King Poppy; a Fanta.sia. With 1 
Plate and Design on Title-Page by 
.Sir El). Burne-Jones, A. R. A. Crown 
8 v()., io.f. 6d. 

The Wanderer. Cr. 8 vo., lor. 6d. 
Lucile. Crown 8vo., loj. 6d, 

Macaulay.— L.ays ok ANciiiNT Rome, 
&c. By Lord Macaulay. 

Illustrated by G, ScHARF. Fcp. 4 to., 
lor. 6d. 

Bijou Edition. 

i 8 mo. , 2 s. 6d. , gilt top. 

Popular Edition. 

Fcp. 4 to., 6d. sewed, ir. cloth. 

Illustrated byj. R. Weguelin. Crown 
8 vo., 3 L 6d. 

Annotated Edition. Fcp. 8 vo., is. 

sewed, u. 6d. cloth. 

Wesbit.— Lays and Legends, by R. 
NESBiT(Mr.s. Hubert Bland). First 
Sei’ics. Crown 8 vo., 3 .?. 6d. Second 
Series, with Portrait. Crown 8 vo. , 5 ^. 

Piatt.— An Enchanted Castle, and 
other Poems: Pictures, Portraits and 
People in Ireland. By SARAH Pi ATT. 
Crown 8 vo. , y. 6d. 
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Y/orks of Fiction, Humour, kQ— continued. 


BewelL— Works by Elizabeth M. 
Sewell. 


AGlin)[)sc()fthe World. Amy Herbert. 
Laneto!) i’.ir.^onage. Cleve Hall. 

Margaret ]’crci\'al. Gertrude. 

Katharine Asliion. Home Life. 

The Earl’s Daugliter. After Life. 

The Experience of Life. Ursula. Ivors. 
Cr. 8vo., ir. 6d. each cloth plain. 2s. 6d. 
each cloth ej tra, gilt edges. 


Thompson— A Morat. Dilemma; a 
Novel. By Annie Thompson. Cr. 

8 VO., 6s. 

Tirebuck.— Works by William Tile- 
buck. 

Dorrie. Crown 8vo., 6s. 
Sweetheart Gwen. Cr. 8vo., 6s. 

I Trollope.— Works by Anthony Trol 

LOPE. 


Stevenson.— Works by Robert Louis 
STEVEN.SON. 

Strange Case of Dr. Jekyll and 
Mr. Hyde. Fcp. 8vo., js. sewed. 
i.f. 6d. cloih. 


The Warden. Cr. 8vo., is. 6d. 
Barchester Towers. Cr. 8vo., ir. 6d. 

Walford.— Works by L. B. Walford, 
I Author of ' Mr. Sniiiii 


The Dynamiter. Fcp. 8vo., is. sewed, 
IS. 6d. cloLli, 

Stevenson and Osbourne— The 
Wkong ik )A. By Rohert Louis Ste- 
venson and Lloyd Osbourne. Cr. 
8vo., 3J. 6d, 

Sturgis.— After Twi.nty Years, and 
other Stories. By Julian Sturgis. 
Cr. 8vo., O.V. 

Suttner.— Lay Down Your Arms 
Dig Wajfen Niedcr: The Autobiography 
of Maltha Tilling. By Bektha von 
Suttner. 'I'ranslated by T. Holmes. 
Cr. 8vo. , TS. 6d. 


The Mischief of Monica; a Novel. 
Cr. 8vo, , 2S. 6d. 

The One Good Guest : a Story. Cr. 

8 VO, 6s. 

West.— Half-Hours with the Mil- 
lionaires : Showing how much hardei 
it is to .spend a million than to make it. 
Edited by B. B, West. Cr. 8vo,, 6r. 

Vv'ey man.— Works by Stanley J. 
Weym.an. 

The House of the Wolf : a Romance 
Cr. 8vo,, 3J. 6d. 

A Gentleman of France.. Cr. 8vo, 
6s. 


Popular Science (Natural History, &c.). 


Butler.— Our Household Insects. 
By E. A. Butler. With 7 Plates and 
113 Illustrations in the Text. Crown 
8vo., 6s. 

Furneaux.— The Outdoor World; 
or, The Young Collector’s Handbook. 
By W. Furneaux, F.R.G.S. With 
16 Coloured Plates, 2 Plain Plates, and 
549 Illustrations in the Text. Crown 
8vo., 7s. 6d. 

Hartwig.— Works by Dr. George 
Hartwig. 

The Sea and its Living Wonders. 
With 12 Plates and 303 Woodcuts. 
8vo., 7s. net. 

The Tropical World. With 8 Plates 
and 172 Woodcuts. 8vo., js. net. 

The Polar World, With 3 Maps, 8 
Plates and 85 Woodcuts. 8vo., 7^. i 
net. • 


Hartwig.— Works by Dr. George 

Hartwig— continued. 

The Subterranean World. With 
3 Maps and 80 Woodcuts. 8vo., 7s. 
net. 

The Aerial World. With Map, 8 
Plates and 60 Woodcuts. 8vo., 7s. 
net. 

Heroes op the Polar World. 19 
Illustrations. Crown 8vo. , zs. 

Wonders of the Tropical Forests. 
40 Illustrations. Crown 8vo. , 2s. 

Workers under the Ground, ag 
Illustrations. Crown 8vo., zs. 

Marvels Over our Heads. 29 Il- 
lustrations. Crown 8vo. , 2s. 

Sea Monsters and Sea Birds. 75 
Illustrations. Crown 8vo. , 2J. 6d. 
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Popular Science (Natural History, &c.). 

Hartwig.— Works by Dr, George | Stanley.— A Familiar History of 
HhKV'HiG— continued. Birds. By E. Stanley, D.D., for- 


Denizens of the Deep. 117 Illustra- 
tions. Crown 8vo., 2s. 6 d. 

Volcanoes and Earthquakes. 30 
Illustrations. Crown 8vo., 2s. 6 d. 

Wild Animals of the Tropics. 66 
Illustrations. Crown 8vo., 3J. 6 d. 

Helmholtz.— Popular Lectures on 
Scientific Subjects. By Hermann 
von Helmhoi.tz. With 68 Woodcuts. 
2 vols. Crown 8vo. , 35. ' 6 d . each. 

Lydekker.— Phases of Animal Life, 
Past and Present. By R. Lydekker, 
B.A. With 82 Illustrations. Crown 
8vo., 6 s. 

Proctor.— Works by Richard A. 
Proctor. 

And see Messrs. Longmans Co.’s 
Catalogue of Scientific Works. 

Light Science for Leisure Hours. 
Familiar Essays on Scientific .Sul)jects. 
3 vols. Crown 8vo., 5J. each. 

Chance and Luck: a Discussion of 
the Laws of Luck, Coincidence, 
Wagers, Lotteries and the Fallacies 
of Gambling, &c, Cr. 8vo., 2s. 
boards, 2s. 6 d. cloth. 

Rough Ways made Smooth. Fami- 
liar Essays on Scientific Subjects. 
Silver Library Edition. Crown 8vo. , 
3 J. 6 d. 

Pleasant Ways in Science. Cr. 
8vo. , 5L Silver Library Edition. 
Crown 8vo., 3^. 6 d. 

The Great Pyramid, Observatory, 
Tomb and Temple. With Illustra- 
tions. Crown 8vo., sr. 

Nature Studies. By R. A. Proctor, 
Grant Allen, A. Wilson, T. 
Foster and E. Clodd, Crown 
8vo., 5L Silver Library Edition. 
Crown 8vo. , 35. 6 d, 

Leisure Readings. By R. A. Proc- 
tor, E. Clodd, A. Wilson, T, 
Foster, and A. C. Ranyard. Cr. 
8vo., 5L 


merly Bishop of Norwich. With Illus- 
trations. Cr, 8vo., 35. 6 d. 

Wood.— Works by the Rev. J. G. Wood. 

Homes without Hands : a Descrip- 
tion of the Habitation of Animals, 
classed according (o the Princi|ile oi 
Construction. With 140 Illustrations. 
8 VO. , yr. net, 

IN.SECTS at Home : a Popular Account 
of British Insects, their Structure, 
Habits anri Transformations. With 
700 Illustrations. 8vo., yr. net. 

Insb'.cts Abroad; a Popular Account 
of Foreign Insects, their Structure, 
Habits and Transformations, With 
600 Illustrations. 8vo, , yr. net, 

Bible Animals: a De.scription ot 
every Living Crcaiure mentioned in 
the Script ure.s. With 112 Illustra- 

tions. 8vo. , yj, net, 

Petland RicvistTED. With 33 Illus- 
trations. Cr. 8vo., 3r. bd. 

Out of Doors ; a Seh'ction of Origi- 
nal Articles on Practical Natural 
History. With 11 Illustrations. Cr. 
8vo., 3j, 6 d. 

Strange Dwelt, ings: a Description 
of the Habitations of Animals, 
abridged (rom ‘ Homes without 
Hands '. With 60 Illustrations. Cr, 
8vo., 3J. 6 d. 

Bird Life of the Bible. 32 Illustra- 
tions. Cr. 8vo . , y. 6d. 

Wonderful Nests. 30 Illustrations. 
Cr. 8vo , 3.f. 6d. 

Homb:s under the Ground. 28 Illus- 
trations. Cr. 8vo. , 3r. 6d. 

Wild Animals of the Bible. 29 
Illustrations. Cr. 8vo., 3J. 6 d. 

Domestic Animals of the Bible. 23 
Illustrations. Cr. 8vo., 35. 6d. 

The Branch Builders. 28 Illustra- 
tions. Cr. 8vo., 2 S. 6d. 

Social Habitations and Parasitic 
Nests. 18 Illustrations. CT, 8vo,, 

2S. 
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Works of 

Maunder’s (Samuel) Treasuries. 

Biographical Treasury. With Siw- 
plement brought down to 1889. By 
Rev. James Wood. Fcp. 8vo., 6j. 

Treasury of Natural History ; or, 
Popular Dictionary of Zoology. With 
900 Woodcuts. Fcp. 8vo. , 6j. 

Treasury of Geography, Physical, 
Historical, Descriptive, and Political. 
With 7 Maps and 16 Plates. Fcp. 
8vo., 6j. 

The Treasury of Bible Know- 
ledge. By the Rev, J. Ayre, M.A. 
With 5 Maps, 15 plates, and 300 
Woodcuts. Fcp. 8vo., 6 j. 

Historical Treasury; Outlines of 
Universal History, Separate Histories 
of all Nations. Fcp. 8vo., 6 s. 

Treasury of Knowledge and 
Library of Reference. Com- 
prising an English Dictionary and 
Grammar, Uni venal Gazeteer, Classi- 
cal Dictionary, Chronology, Law 
Dictionary, &c. Fcp, 8vo., 6^. 


Reference. 

Maunder’s (Samuel) Treasuries 

— continued. 

Scientific and Literary Treasury. 
Fcp. 8vo., 6 j. 

The Treasury of Botany. Edited 
by J, Lindley, F.R.S., and T. 
Moore, F.L.S. With 274 Wood- 
cuts and 20 Steel Plates. 2 vols. 
Fcp. 8vo,, I2J. 

Roget-THESAURUS ofEnglishWords 
AND Phrases, Classified and Ar- 
ranged so as to Facilitate the Expression 
of Ideas and assist in Literary Com- 
position, By Peter Mark Roget, 
M.D.. F.R.S, Recomposed through- 
out, enlarged and improved, partly 
from the Author's Notes, and with a 
full Index, by the Author’s Son, JOHN 
Lewis Roget, Crown 8vo, , loj. 6 d. 

Willich.— Popular Tables for giving 
information for ascertaining the value of 
Lifehold, Leasehold, and Church Pro- 
perty, the Public Funds, &c. By 
Charles M. Willich. Edited by H. 
Bence J ones. Crown 8vo. , los. 6 d. 


Children's Books. 


Crake.— Works by Rev. A. D. Crake. ] Lang.—Works edited by Andrew Lang 


Edwy the Fair; or, the First Chro- 
nicle of Aiscendune. Crown 8vo., 
zs, 6 d. 


■continued. 


Alfgar THE Dane: or, the Second Chro- 
nicle of AEscendune, Cr. 8vo, , zs. 6 d. 

The Rival Heirs: being the Third 
and Last Chronicle of iEscendune. 
Cr. 8vo. , 2s. 6 d. 

The House of Walderne. A Tale 
of the Cloister and the Forest in the 
Days of the Barons’ Wars. Crown 
8vo., 2f. 6 d. 

Brian Fitz-Count. A Story of Wal- 
lingford Castle and Dorchester Abbey. 
Cr. 8vo., as. 6 d. 

Ingelow.— Very Young, and Quite 

Another Story. Two Stories. By 

Jean Ingelow. Crown 8vo,, as. 6 d. 

Lang.— Works editedby Andrew Lang. 

The Blue Fairy Book. With 8 
Plates and 130 Illustrations in the 
Text by H. J. Ford and G. P. 
Jacomb Hood. Crown 8vo., 6 s. 


The Red Fairy Book. With 4 Plates 
and 96 Illustrations in the Text by H. 
J. Ford and Lancelot Speed. 
Crown 8vo,, 6 s. 

The Green Fairy Book. With ii 
Plates and 88 Illustrations in the Text 
by H. J. Ford and L. Bogle, Cr, 
8vo., 6 s. 

The Blue Poetry Book. With 12 
Plates and 88 Illustrations in the Text 
by H. J. Ford and Lancelot Speed. 
Crown 8vo., 6 s. 

The Blue Poetry Book. School 
Edition, without Illustrations. Fcp. 
8vo . , as. 6 d. 

The True Story Book. With 8 Plates 
and $8 Illustrations in the Telct, by 
C H. Kerr, H. J. Ford, Lancelot 
Speed, and L. Bogle. Crown 8vo., 
6j. 



LONGMANS 6* CO . ’5 STANDARD AND GENERAL IVORRS, ai 


Children’s Books '—continued. 


Meade.— Works by L. T. Meade. 

Deb and the Duchess. Illustrated. 
Crown 8vo., 3^. 6d, 

. The Beresford Prize. Illustrated. 
Cr. 8vo., 5J. 

Daddy’s Boy. Illustrated. Crown 
8vo., y. 6d. 

Molesworth.— Works by Mrs. Moles- 

WORTH. 

SiLVERTHORNS. Illustrated. Cr. 8vo., y. 
The Palace in the Garden. Illus- 
trated. Crown 8vo., 5J, 

The Third Miss St. Quentin. Cr. 
8vo., 2J. 6d. 

Neighbours. Illustrated. Cr. 8vo., 6s. 
The Story of a Spring Morning, &c. 
Illustrated. Crown 8vo., 2s. 6d. 


Reader. — Voices from Flower- 
land : a Birthday Book and Language 
of Flowers. By Emily E. Reader. 
Illustrated by Ada Brooke. Royal 
i6mo., cloth, 2s. 6d . ; vegetable vellum, 
3J. 6{f. 


Stevenson.— Works by Robert I^ouis 

Stevenson. 

A Child’s Garden of Verses. Small 
fcp. 8vo. , y. 

A Child’s Garland of Songs, 
Gathered from ' A Child’s Garden of 
Verses ’. Set to Music by C. V1LI.IER.S 
Stanford, Mus. Doc. 410., as. 
sewed ; y. 6d. , cloth gilt. 


Crown 8vo. 

Baker’s (Sir 8. W.) Eight Years in 
Ceylon. With 6 Illustrations, y. 6d. 

Baker’s (Sir S. W.) Bifle and Hound In 
Ceylon. With 6 Illustrations, y. 6d. 

Barlng-Gould’s (Rev. S.) Curious Myths 
of the Middle Ages. y. 6d. 

Barlng-Oould’s (Rev. 8.) Origin and 
Development of Religious Belief, a 
vols. 3^. 6d. each. 

Brassey’s (Lady) A Voyage In the * Sun- 
beam With 66 Illustrations, y. 6d. 

Olodd’s (E.) Story of Creation : a Plain 
Account of Evolution. With 77 Illus- 
trations. y. 6d. 

Conybeare (Rev. W. J.) and Howson’s 
(Very Rev. J. S.) Life and Epistles of 
St. Paul. 46 Illustrations, y. 6d. 

Doogall’s (L.) Beggars All; a Novel 
y. 6d. 

Doyle’s (A. Conan) Mleah Clarke : a Tale 
of Monmouth’s Rebellion. 3J. 6d. 

Doyle’s (A. Conan) The Captain of the 
Polestar, and other Tales, y. 6d. 

Fronde’s (J. A.) Short Studies on Great 
Subjects. 4 vols. y. 6d. each. 

Froude’s ( J. A.) Csssar : a Sketch, y. 6d. 

Fronde’s (J. A.) Thomas Carlyle: a 
History of his Life. 

1795-1835. 2 vols. 7J. 

1834-1881. 2 vols. ys. 

Fronde’s (J. A.) The Two Chleb of Don- 
boy. y. 6d. 

Fronde’s (d. A.) The History of England, 

from the Fall of Wolsey to the Defeat 
of the Spanish Armada. la vols. 
y. 6d. each. 


6d, each Volume. 

Gleig’s (Rev. G. R.) Life of the Duke of 
Wellington. With Portrait. 3^. 6d. 
Haggard’s (H. R.) She : A History of 
Adventure. 32 Illustrations, y, 6d. 
Haggard’s (H. R.) Allan Quatermain. 

With 20 Illustrations. 3.r. 6d. 
Haggard’s (H. R.) Colonel Quarltch, 
V.C. : a Tale of Country Life. 3,?. 
6d. 

Haggard’s (H. R.) Cleopatra. With 29 
Full-page Illustrations. 31, 6d. 
Haggard’s (H. R.) Eric Brighteyes. 

With 51 Illustrations, y. 6d. 
Haggard’s (H. R.) Beatrice, y. 6d. 
Harte’s (Bret) In the Carquines Woods, 
and other Stories. 3/. 6d. 
Helmholtz’s (Hermann von) Popular 
Leotnres on Scientific Subjects. 
With 68 Woodcuts. 2 vols. 3J. 6d. 
each. 

Hewitt’s (W.) Visits to Remarkable 
Places. 80 Illustrations, y. 6d. 
Jefferies’ (R.) The Story of My Heart: 

My Autobiography. With Portrait. 
y. 6d. 

Jefferies’ (R.) Field and Hedgerow. With 
Portrait, y. 6d. 

Jefferies’ (R.) Red Dear. With 17 
Illustrations. 31. 6d. 

Jefferies’ (B.) Wood Magic: a Fable. 
y. t>d. 

Jefferies’ (B.) The Tollers of the Field. 

With Portrait from the Bust ill Salis- 
bury Cathedral 3J. 6d. 


The Silver Library. 
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The SuYer hibraxy —continued. 


Knight’s (E. F.) The Cruise of the 
‘ Alerts’ : the N arrati ve of a Search for 
Treasure on the Desert Island of 
Trinidad. With 2 Maps and 23 
Illustrations. 3J. 6d. 

Lang’s (A.) Custom and Myth: Studies 
of Early Usage and Belief. 3J. 6d, 

Lees (J. A.) and Clutterbuok’s (W. J.) 
B.C. 1887 , A Ramble in British 
Columbia. With Maps and 75 Illustra- 
tions. 3J. 6d. 

Macaulay’s (Lord) Essays and Lays of 
Ancient Rome. 3.^. 6d. 

Macleod (H. D.) The Elements of Bank- 
ing. 3,v. 6d. 

Marshman’8(J. C.) Memoirs of Sir Henry 
Havelock, y. 6d. 

Max Muller’s (F.) India, what can it 
teach us ? 3^. 6d. 

Max Miiller’s (F.) Introduction to the 
Science of Religion. 31. 6d. 

Merivale’s (Dean) History of the Romans 
under the Empire. 8 vols. 3^. 6d, ea. 

Mill’s (J. S.) Political Economy. 3J. 6d. 

Mill’s (J. 8.) System of Logic. 3.;. 6d. 

Milner’s (Geo.) Country Pleasures, y- 6rf. 

Newman’s (Cardinal) Apologia Pro Vita 
Sua. 3J. 6d. 

Newman’s (Cardinal) Historical 
Sketches. 3 vols. 3.;. 6d. each. 

Newman’s (Cardinal) Callista: a Tale 
of the Third Century. 3^. 6d. 

Newman’s (Cardinal) Loss and Gain : a 
Tale. 3J. 6d. 

Newman’s (Cardinal) Essays, Critical 
and Historical. 2 vols. 75. 

Newman’s (Cardinal) The Development 
of Christian Doctrine, y. 6d. 

Newman’s (Cardinal) The Arlans of the 
Fourth Century. 3;. 6d. 

Newman’s (Cardinal) Verses on 
Various Occasions, y. 6d. 

Newman’s (Cardinal) The Present 
Position of Catholics in England. 
3J. 6d. 

Newman’s (Cardinal) Parochial and 
Plain Sermons. 8 vols. 3^. 6d. each. 

Newman’s (Cardinal) Selection from the 
‘ Parochial and Plain Sermons 3J. 6d. 

Newman's (Cardinal) Sermons bearing 
upon Subjects of the Day. 3^. 6d. 

Cookery, Domestio 

Acton.— M odern Cookery. By Eliza 

Acton. With 150 Woodcuts. Fcp. 

8vo., 4f. 6flf. 

Bull.— Works by Thomas Bull, M.D. 

Hints to Mothers on the Manage- 


Newman’s (Cardinal) Diffloulties felt by 
Anglicans in Catholic Teaching Con- 
sidered. 2 vols, 35, bd. each, 
Newman’s (Cardinal) The Idea of a 
University, y. bd. 

Newman’s (Cardinal) Biblical and 
Ecclesiastical Miracles. 3.;. bd. 
Newman’s (Cardinal) Discussions and 
Arguments. 3J. bd. 

Newman’s (Cardinal) Grammar of 
Assent, y. bd. 

Newman’s (Cardinal) Fifteen Sermons 
Preached befere the University of 
Oxford, y. bd. 

Newman’s (Cardinal) Lectures on the 
Doctrine of Justiflcatlon. 3^. bd. 
Newman’s (Cardinal) Sermons on 
Various Oocasions. 3^. bd. 
Newman’s (Cardinal) Via Media of the 
Anglican Church, in Lectures, &c. 2 
vols. y. bd. each. 

Newman’s (Cardinal) Discourses to 
Mixed Congregations. 3J. bd. 
Phillipps-Wolley’B (C.) Snap : a Legend 
of the Lone Mountain. With 13 
Illustrations, 3^. bd. 

Proctor’s (R. A.) Other Worlds than 
Ours. 3s. bd. 

Proctor’s (R. A.) Rough Ways made 
Smooth. 3i, bd. 

Proctor’s (R. A.) Pleasant Ways in 
Science. 3s. bd. 

Proctor’s (R. A.) The Orbs Around Us. 

y. bd. 

Proctor’s (R. A.) The Expanse of Heaven. 

3J. bd. 

Proctor’s (R. A.) Myths and Marvels 
of Astronomy, y. bd. 

Pro9tor’s ( R. A.) Nature Studies. 3s. bd. 
Smith’s (R. Bosworth) Carthage and the 
Carthaginians. 3;. bd. 

Stanley’s (Bishop) Fskmiliar History of 
Birds. 160 Illustrations, y. bd. 
Stevenson (Robert Loai8)and Osbourne’s 
(Lloyd) The Wrong Box. 3J. bd. 
Weyman’s (Stanley J.) The House of 
the Wolf: a Romance. 3;. bd. 
Wood’s (Rev. J. Q.) Petland Revisited. 

With 33 Illustrations. 3J. bd. 

Wood’s (Rev. J. 0 .) Strange Dwellings. 

With 60 Illustrations, y. bd. 

Wood’s (Rev. J. 0 .) Out of Doors, ii 
Illustrations. 3;. bd. 

Management, &c. 

MENTOF THEIR HEALTH DURING THE 

Period of Pregnancy. Fcp, 8vo., 
ij. bd. 

The Maternal Management op 
Children in Health and Disease. 
Fcp. 8vo., IJ. bd. 
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Cookery, Domestic Man 

De Salis.— Works by Mrs. De Salis. 
Cakes and Confections X La Mode. 
Fcp. 8vo., lA 6rf. 

Dogs : a Manual for Amateurs. Fcp. 
8vo., IS. 6d. 

Dressed Game and Poultry X la 
Mode. Fcp. 8vo., u. 6d. 

Dressed Vegetables X la Mode. 
Fcp. 8vo., ij. 6d. 

Drinks X la Mode. Fcp. 8vo., is. 6d. 
Entries X la Mode. Fcp. 8vo., is. 6d. 
Oysters X la Mode. Fcp. 8vo. , is. 6d. 
Puddings and Pastry X la Mode. 
Fcp. 8vo. , 1 V. 6d. 

Savouries a la Mode. Fcp. 8vo., 

IS. 6d. 

Soups and Dressed Fish X la Mode, 
Fcp. 8vo., IS. 6d. 

Sweets and Supper Dishes X la 
Mode. Fcp. 8vo., is. 6d. 

Tempting Dishes for Small In- 
comes. Fcp. 8vo., IJ. 6d. 


^ement, &o . — continued. 

I De Salis.— Works by Mrs. De Salis— 
continued. 

Floral Decorations. Suggestions 
and Descriptions. Fcp. 8vo., is. 6d. 
New-laid Eggs ; Hints for Amateur 
Poultry Rearers. Fcp. 8vo., is. 6d. 
Wrinkles and Notions for Every 
Household. Cr. 8vo., u. 6./. 
Harrison.— Cookery for Busy Lives 
AND Small Incomes, By Mary Har- 
rison. Cr. 8vo., IS. 

Lear.— Maigrk Cookery. By H. L. 

Sidney Lear. i6mo., aj. 

Poole.— Cookery for the Diabetic. 
By W. H, and Mrs, PoOLE. With 
Preface by Dr. Pavy. Fcp. 8 vo., 2s. 6d. 
Walker.— A Handbook for Mothers: 
being Simple Hints to Women on the 
Management of their Health during 
Pregnancy and Confinement, together 
with Plain Directions as to the Care of 
Infants. By Jane H. Walker, L.R.C.P. 
and L.M. L.R.C.S. and M.D, (Brux.). 
With 13 Illustrations. Gr. 8 vo., 2 J. 6d. 


Miscellaneous and Critical Works. 


Allingham.— Varieties in Prose. 
By William Allingham. 3 vols. Cr, 
8vo, i 8 j. (Vols. I and 2, Rambles, by 
Patricius Walker. Vol. 3, Irish 
Sketches, etc.) 

Armstrong.— Essays and Sketches. 
By Edmund J. Armstrong. Fcp. 
8vo., 5J. . 

Bagehot.— Literary Studies. By 
Walter Bagehot. 2 vols. 8 vo .,28 j . 
Baring-Gould.— Curious Myths of 
THE Middle Ages. By Rev. S. 
Baring-Gould. Crown 8vo., y. 6d. 
Boyd (‘A. K. H. B.’).-Works by 
A K.. H. Boyd, D.D. 

Autumn Holidays op a Country 
Parson. Crown 8vo., 3J. 6d. 
Commonplace Philosopher, Crown 
8vo., 3J 6d. 

Critical Essays of a Country 
Parson. Crown 8vo., 3J. 6d. 

East Coast Days and Memories. 
Crown 8vo. , 3J. 6d. 

Landscapes, Churches and Mora- 
lities. Crown 8vo., 3J. 6d. 

Leisure Hours in Town. Crown 
8vo., 3s. 6d. 

‘ Lessons op Middle Age. Crown 

8vo., y. 6d. 

Our Little tips. Two Series. Cr. 
8vo,. 3J. 6d. each. 

OurHomelyComedy: andTragedy. 
Crown 8vo., 51. 6i. , 


Boyd (‘A. K. H. B.’J.-Works by 
A. K. H. Boyd, D.D.— continued. 
Recreations of a Country Parson. 
Three Series. Cr. 8vo., 3J. 6d. each. 
First Series. Popular Ed. 8vo.,6</, swd. 
Butler.— Works by Samuel Butler. 
0 /. I. Erewhon. Cr. 8vo., 5J. 

0/. 2. The Fair Haven. A Work in 
Defence of the Miraculous Element 
in our Lord’s Ministry. Cr. 8vo., 

7S. 6d. 

Op. 3. Life and Habit. An Essay 
after a Completer View of Evolution. 
Cr. 8vo., 7J. 

Op. 4. Evolution, Old and New. 
Cr. 8vo., loj. hd. 

Op. s. Unconscious Memory. Cr. 
8vo., 7J. 6rf. 

Op. 6, Alps and Sanctuaries of 
Piedmont and Canton Ticino. 
Illustrated. Post 4to., ioj. 6rf. 

Op. 7. Selections from Ops. 1-6. 
With Remarks on Mr. Romanes' 
' Mental Evolution in Animals Cr, 
8vo., 7J. fid. 

Op. 8. Luck, or Cunning, as the 
Main Means of Organic Modifi- 
cation ? Cr. 8vo.. 7J. hd. 

Op. 9. Ex VoTO. An Account of the 
Sacro Monte or New Jerusalem at 
Varallo-Sesioa. loj, fid. 

Holbein’s ' La Danse '. A Note on 
a Drawing called ' La Danse ’. y. 
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Miscellaneous and Critical H^i^'s>-coniinued. 

Halliwell-Phillipps.— A Calendar Max Miiller.— Works by F. Max 
of' , the HaLLIWELL - PhILLIPPS continued . 

Collection of Shakespearean Natural Religion. The Gifforc 

RaritIi^. Enlarged by Ernest E. Lectures, 1890. Cr. 8vo., 1^. 6 d. 

Baker^ F.S.A. 8vo., ioj. hd. Physical Religion. The^ Gifford 

Hodgson. — Outcast Essays and Lectures, 1890. Cr. 8vo., ioj. 

Verse Translations. By W, Shad- Anthropological Religion. TheGif- 
WORTH Hodgson. Crown 8vo., 8 l td . ford Lectures, 1891, Cr, 8vo., los. 6 d. 
Hulkih.— Works by John Hullah, Theosophy or Psychological Reli- 
LL.’D. GION. The Gifford Lectures, 1892. 

Course of Lectures on the His- Cr. 8vo,, 10s. 6 d. 

TORY of Modern Music. 8vo., 8j.6if. India: What can it Teach us? 
Course of Lectures on the Transi- Cr. 8vo. , 3J'. 6 d. 

TioN Period ok Musical History. Mendelssohn,— The Letters of 
8vo., JOS. 6 d. Felix Mendelssohn. Translated ‘by 

James.— Mining Royalties: their Lady Wallace. 2 vols. Cr. 8vo., ioj. 

Practical Operation and Effect. By Milner.— Country Pleasures: the 
. Charles Ashworth James, of Lin- Chronicle of a Year chiefly in a Garden. 

'S^coln’s Inn, Barrister-at-Law. Fcp. 4to., By George Milner. Cr. 8vo., 3J. 6 d. 

55. Perring.— Hard Knots in Shake- 

Jefferies.— Works by Richard Jef- speare. By Sir Philip Perring, Bart. 

FKKIES. 8 vO., 7 L 6 ^?. 

Field and Hedgerow : last Essays. Proctor.-- Works by Richa||P A, 
With Portrait, Crown 8vo., 3.?. Crf, Proctor. 

The Story of My Heart : my Auto- Strength and HAPPiN^jjjiif^with 9 
biography. With Portrait and New Illustrations. Crown ^vo.', Sl 
Preface by C. J. Longman. Crown Strength; How to get Strong and 
8vo. , 3.r. 6 d. keep Strong, with Chapters on Row- | 

Red Deer. With 17 Illustrations by ing and Swimming, Fat, Age, and the 
J. Charlton and H. Tunaly. Waist. With 9 Ulus. Cr. 8vo, 2j. 
Crown 8vo. , 3J. 6(/. Richardson.— National Health. 

'Che Toilers op the Field. With A Review of the Works of Sir Edwin 
Portrait from the Bust in Salisbury Chadwick, K.C.B. By Sir B. W. 

CatJitedral. Crown 8vo., y - ^ d . Richardson, M.D. Cr., 45. 6d . 

Wood Magic: a Fable, With Vig- Roget. — A History of the ‘Old 
nette by li. V. B. Crown 8vo., 3.L 6d . Watek-Colour Society ’ (now the 
Johnson.— The Patentef.’s Manual: Royal Society of Painters in Water- 

a I'reatise on the Law and Practice of Colours). By JOHN Lewis Roget. 

Letters Patent. ByJ. & J. H. John- 2 vols. Royal 8vo. , 42L 

SON, Patent Agents, &c. 8vo., iol 6d . Rossetti.— A Shadow of Dante : be- 
Lang.— Works by .Andrew Lang. ing an Essay towards studying Himself, 

Letters to Dead Authors. Fcp. his World, and his Pilgimage. By 

8vo., 2J. 6 d. net. Maria FRANCESCA Ros^tti. With 

IBooks and Bookmen. With2Coloured Illustrations and design on cover by | 

Plates and 17 Illustrations. Fcp. 8vo., Dante Gabriel Rossetti. Cr. 8vo. 

2v. 6 d. net. io,f. 6 d. 

Old Friends. Fcp. 8 vo. , 2j. net. Southey. — CoRRESPONDENCEf w 
Letters on Literature. Fcp. 8vo., Caroline Bowles. By Robf 

as. 6 d. net. Southey, Edited by E. Dowr 

MaefeuTen.— Lectures on Harmony. 8vo. , 14J. 

By Sir Geo. A. Macfarren. 8vo., izs . Walla schek.— Primitive Music ; an 
Max Muller. — Works by F. Max Inquiry into the Origin and Develcp- 

MhLLER. ment of Music, Songs, Instrumen.o, 

”jbbe/t Lectures on the Origin Dances, and Pantomimes of Savage. 

fciD Growth of Religion, as illus- Races. By Richard Wallaschek. 

Lted by the Religions of India. With Musical Examples. 8vo., i2j. 6 <?. 
trown 8vo., 7s . 6d . West.— Wills, and How Not to 

Introduction to the Science of Make Them. With a Selection of 

Religion ; Four Lectures delivered at Leading Cases. By B. B. West, 

the Royal Institution. Cr. 8 vo,,3j. 6 <f. Author of ‘ Half-Hours with the Mil-' 

[ continued . lionaires’. Fcp. 8vo., as. 6d . 
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